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GEORGE   ENGELMANN. 

Although  our  Academy  has  met  with  many  serious  losses  dur- 
ing its  existence  of  nearly  thirty  years,  it  never  sustained  one  so 
serious  and  so  lamentable  as  that  which  occurred  on  February 
4th,  1 884,  when  George  Engelmann,  one  of  its  founders,  its  most 
useful  and  highly  respected  member,  its  first  and  repeatedly  re- 
elected President,  breathed  his  last.  His  life  was  exceedingly 
active,  it  was  spent  in  the  service  of  science  and  kindred  worky 
and  it  can  be  upheld  fitly  to  the  rising  generation  as  an  illustri- 
ous example. 

George  Engelmann  was  born  in  Germany  on  February  2nd, 
1809,  in  the  old  and  wealthy  city  of  Frankfort-on-the-Main. 
Members  of  his  family  had  for  generations  been  ministers  of  the 
Gospel  at  Bacharach  and  other  places  along  the  Rhine,  except  his 
father,  who,  although  also  destined  for  the  ministry,  preferred, 
after  his  graduation  at  the  University  of  Halle,  the  schoolroom  to 
the  pulpit,  and  introduced  a  novelty  into  the  educational  system 
of  his  time  by  establishing,  and  successfully  conducting,  a  school 
for  the  education  and  training  of  young  ladies.  He  was  nobly 
supported  in  his  laudable  enterprise  by  his  wife,  the  daughter  of 
a  distinguished  portrait  painter,  G.  O.  May,  whose  family  had 
descended  from  the  old  stock  of  prominent  Huguenots  driven 
from  France  under  the  reign  of  Louis  XIV.  and  kindly  received 
in  all  parts  of  Protestant  Germany. 

George  was  the  eldest  of  thirteen  children  that  sprang  from 
this  union,  and  received  from  his  highly  intellectual  parents  an 
excellent  education,  the  effect  of  which  was  greatly  enhanced  by 
the  connection  of  his  father  with  the  most  prominent  persons  of  the 
city,  whose  scientific  attainments  and  enlightened  conversation 
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could  not  fail  to  make  an  impression  upon  the  active  and  studiously 
inclined  mind  of  the  young  scholar,  and  thus  create  intellectual 
inclinations  which  no  doubt  guided  his  sentiments  and  shaped 
liis  course  and  predilections  throughout  his  life.  He  was  a  fre- 
•quenter  of  the  public  institutions  of  his  native  city,  especially  the 
Senkenberg  Institute,  and,  having  distinguished  himself  as  an  apt 
and  industrious  scholar,  he  was  aided  in  his  future  studies  by  a 
scholarship,  which  he  entered  upon  in  1827  at  the  University  of 
Heidelberg.  Here  he  met  and  formed  an  intimate  association 
with  Louis  Agassiz,  Charles  Schimper,  and  Alexander  Braun, 
which  was  supported  and  fostered  by  their  mutual  enthusiastic 
devotion  to  the  study  of  the  natural  sciences. 

Having  become  involved  in  a  political  demonstration  of  the 
'*Burschenhaft,"then  representing  the  liberal  party  of  young  Ger- 
many, he  was  compelled  to  absent  himself  from  Heidelberg  in 
the  fall  of  1828,  and,  at\er  having  quietly  pursued  his  studies  for 
the  next  ensuing  two  years  at  Berlin,  he  became  induced  by  the 
great  reputation  of  the  genial  Prof.  Schonlein  to  pass  the  remain- 
der of  his  university  life  at  Wiirzberg,  where  he  graduated  in 
1831  as  Doctor  of  Medicine.  His  inaugural  dissertation,  written 
on  this  occasion,  was  published  the  following  year  at  Frankfort, 
and  created  quite  a  stir  among  the  large  circle  of  acquaintances 
the  young  scientist  had  formed.  It  is  called  "Z?^  Antholysi 
Prodrottius^^  and  treats  of  the  morphological  monstrosities  of 
plants,  a  subject  which  had  been  handled  some  forty  years  previ- 
ously in  a  treatise  on  the  metamorphosis  of  plants  by  one  called 
"  the  most  distinguished  native  of  Frankfort."  When  this  scien- 
tist received  a  copy  of  the  essay  through  the  instrumentality  of  a 
friend,  he  was  so  well  pleased  with  its  contents,  and  impressed 
80  favorably  with  the  young  author  who  "  had  completely  appre- 
hended his  ideas  of  vegetable  morphology  and  shown  such  ge- 
nius in  their  devolopment,  that  he  otVercd  to  place  in  the  hand  of 
this  young  botanist  the  store  of  unpublished  notes  and  sketches 
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Avhich  he  had  accumulated,"  but  death  prevented  Goethe  from 
accomplishing  his  design. 

Dr.  Masters,  at  present  the  most  prominent  teratologist,  in  a 
recent  article  in  "Nature,"  compared  this  treatise  to  the  elaborate 
*'  £16mens  de  Teratologic  V^g^tale"  of  Monquin-Tandon,  and 
declared  that,  "when  we  compare  the  two  works  from  a  philo- 
sophical point  of  view,  and  consider  that  the  one  was  a  mere  col- 
lege essay,  while  the  other  was  the  work  of  a  professed  botanist, 
we  must  admit  that  Engelmann's  treatise,  as  far  as  it  goes,  affords 
evidence  of  deeper  insight  into  the  nature  and  cause  of  the  devia- 
tions from  the  ordinary  conformations  of  plants  than  does  that  of 
Monquin."  "It  is  a  remarkable  production  for  the  time,  and  for 
a  mere  student  with  botanical  predilections,"  remarks  one  of  his 
distinguished  friends ;  and  it  certainly  has  indicated  not  only  the 
influences  of  his  former  studies  and  associates,  but  already  then 
foreshadowed  the  tendency  and  future  development  of  his  sci- 
entific pursuits. 

In  Paris,  where  he  remained  the  greater  part  of  1832  to  enlarge 
his  stock  of  scientific  knowledge  and  to  perfect  himself  in  surgery 
and  medical  science  in  general,  he  met  his  cherished  companions 
of  Heidelberg  and  spent  with  them  "  a  glorious  life  in  scientific 
union  in  spite  of  the  cholera." 

The  glowing  descriptions  which  Duden  had  published  of  West- 
ern America,  and  dissatisfaction  with  the  political  situation  of 
Germany,  had  already  induced  some  near  relatives  of  young  En- 
gelmann  to  settle  in  the  Mississippi  valley  near  St.  Louis.  Their 
continuous  favorable  reports  excited  their  friends  at  home  if  not 
to  actual  emigration,  at  least  to  a  desire  of  making  investments 
in  that  beautiful  and  fertile  country  with  a  view  to  the  future  es- 
tablishment of  a  permanent  home.  Young  Engelmann  readily 
accepted  the  offer  to  become  the  agent  of  the  parties ;  he  em- 
barked  at  Bremen  in  September,  1832,  for  Baltimore,  and  went 
directly  from  there  to  Philadelphia,  which  was  then  known  al- 
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ready  for  its  advanced  scienti6c  institutions  and  prominent  men, 
with  whom  he  quickly  formed  a  valuable  and  lasting  acquaint- 
ance. Subsequently,  afler  a  long  and  tedious  journey,  he  arrived 
in  February,  1833,  at  the  home  of  his  uncle,  near  Belleville,  Ills.,, 
which  had  been  named  Bacharach  in  memory  of  the  well-known 
village  on  the  Rhine,  where  the  ancestors  of  the  family  had  re- 
sided for  centuries. 

True  to  his  agreements  and  instructions  he  industriously  made 
himself  acquainted  with  the  resources  of  the  country,  the  value 
of  its  farming  lands,  and  the  quality  of  the  products  on  both  sides 
of  the  Mississippi  river,  residing  *at  his  uncle's  in  Illinois  and 
partly  at  the  farm  of  a  German  in  the  neighborhood  of  St.  Louis. 
Soon  he  extended  his  explorations  farther  into  Southern  Illinois, 
Missouri,  Arkansas,  and  even  into  Louisiana,  accompanied  only 
by  a  trusted  Gerinan,  both  a  faithfnl  servant  and  a  hunter,  gener- 
ally known  by  the  name  of  Schnatzky,  who  had  been  compelled 
to  leave  Germany  on  account  of  political  difficulties. 

During  these  exploring  trips  he  collected  a  great  deal  of  valua- 
ble information.  He  paid,  of  course,  particular  attention  to  his 
favorite  studies,  and  in  the  new  and  unexplored  territory  he  dis- 
covered a  great  many  plants  which  he  described,  and  of  which 
he  sent  carefully  prepared  specimens  for  the  Senkenberg  Insti- 
tute of  his  native  city  and  for  the  museums  of  different  German 
universities. 

By  such  exertions  he  became  favorably  known  to  the  scientific 
brotherhood  of  both  hemispheres,  and  a  rumor  is  current  that 
one  of  America's  most  distinguished  botanists  found  his  name 
attached  to  specimens  of  American  plants  at  the  herbarium  at 
Berlin,  and  became  so  interested  with  the  excellent  work  which 
he  witnessed  there,  that  he  entered  upon  a  correspondence  with 
the  western  botanist  on  his  return  to  America,  and  a  life-long 
friendship  resulted. 

However,  the  continuous  exposure  during  his  travels  to  the 
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pernicious  influence  of  an  unaccustomed  climate,  and  the  mala- 
rial exhalations  of  a  newly  settled  country  with  its  swamps  and 
forests,  gradually  produced  serious  results  on  the  sturdy  health  of 
the  young  explorer,  who  became  infected  by  one  of  those  terrible 
swamp  fevers,  which  might  have  resulted  fatally,  had  he  not  been 
-saved   by  the  faithful  and  devoted  nursing  of  a  kind  Arkansas 
negro  family.     This  experience  did  not  deter  him  from  making 
another  tour  into  the  interior  of  Arkansas  in  the  interest  of  a  sil- 
ver-mining company ;  but  after  that,  in  the  fall  of  1835,  he  con- 
cluded to  settle  down  and  commence  the  practice  of  medicine  at 
St.  Louis,  which  was  then  only  a  small  frontier  town  or  post  of  less 
than  10,000  inhabitants,  but  which  had  a  special  attraction  and 
interest  for  him  on  account  of  its  situation  at  the  verge  of  a  vast 
-unexplored  and  almost  unlimited  territory,  of  whose  enormous 
wealth  he  had  been  allowed  to  catch  a  furtive  glimpse  during  his 
travels  and  which  had  excited  his  active  imagination.     He  was 
(influenced   in  his  choice,  also,  by  the  presence  of  a  considerable 
tiumber  of  well-educated  Germans,  most  of  whom  had  left  their 
native  country  because  of  political  difficulties  and  annoying  per- 
-secutions,  and  who  also,  in  all  likelihood,  were  driven  to  the  out- 
posts of  civilization  by  a  more  or  less  adventurous  spirit. 

While  scouring  the  country  for  knowledge  he  seems  to  have 
had  no  thought  of  the  future  and  of  his  financial  affairs ;  on  the 
contrary,  in  order  to  defray  the  expenses  of  furnishing  his  modest 
■office,  he  was  compelled  to  dispose  of  his  guns  and  pistols,  and 
in  fact  of  his  whole  travelling  outfit  except  his  favorite  horse  and 
accoutrements,  at  that  time  the  most  necessary  requisites  for  a 
medical  practice  at  its  very  beginning. 

During  this  period  he  occupied  his  leisure  hours  between  the 
prosecution  of  his  scientific  researches  and  his  attention  to  public 
affairs.  He  aided  in  the  publication  of  a  German  newspaper,  the 
*^Anzeiger  des  Westens,"  and  became  busily  engaged  in  1836 
4n  the  establishment  of  a  German  school    for  the   benefit  of  a 
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engraving  of  the  plates  appertaining  to  his  great  work  on  the 
"  Cactacece  of  the  Boundary,"  which  was  published  'by  the  Gov- 
ernment in  ''Emory's  Report  of  the  United  States  and  Mexican 
Boundary  Survey." 

In  1868  he  repeated  his  European  trip,  accompanied  by  his 
wife  and  their  only  son,  whom  they  left  abroad  to  complete  his 
studies.  His  numerous  contributions  to  scientific  knowledge  had 
made  his  name  known,  and  he  was  received  with  distinction  by 
all  men  of  science  on  the  continent  as  well  as  in  England. 

During  the  last  ten  years  of  his  life  he  visited  and  explored 
many  different  parts  of  his  adopted  country,  but,  whether  his 
observations  were  made  on  the  surroundings  of  Lake  Superior 
and  the  northern  country,  or  on  the  Appalachians  or  the  Rocky 
Mountains  —  "where  he  saw  for  the  first  time  in  the  state  of 
nature  plants  which  he  had  studied  and  described  more  than 
thirty  years  before" — his  journey ings  were  invariably  shared  by 
his  wife,  who  appeared  to  take  as  much  interest  as  himself  in  his 
studies  and  observations.  Their  lives  had  become  blended  to- 
gjether,  and  when  she,  being  a  few  years  his  senior,  after  a  con- 
jugial  bliss  of  nearly  forty  years,  succumbed  to  the  overstraining 
of  her  nervous  system  on  January  29th,  1879,  it  was  not  at  all 
astonishing  that  he  lost  his  accustomed  composure  and  steadily 
refused  to  be  consoled. 

During  those  gloomy  and  cheerless  days  I  was  a  frequent  vis- 
itor at  his  home,  and  endeavored  to  divert  his  mind  from  the 
constant  brooding  over  his  loss,  but  seldom  with  any  palpable 
appearance  of  success.  One  of  many  incidents  which  occurred 
during  our  many  conversations  was  so  very  characteristic,  and 
so  descriptive  of  the  mental  life  and  the  mutual  understanding 
between  this  interesting  couple,  that  I  cannot  refrain  from  men- 
tioning it.  He  had  often  spoken  to  me  of  notes  and  of  scientific 
material  which  had  accumulated  on  his  hands  for  want  of  time 
to  thoroughly  investigate  the  various  subjects.  I  drew  his  at- 
tention to  these  points  and  suggested  to  him  that  the  present 
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moment  was  the  fittest  for  carrying  out  his  intentions.  He  en- 
tered upon  the  idea  with  unusual  vivacity,  and  even  expressed  joy 
that  he  had  at  last  discovered  the  means  of  distracting  his  mind. 
But  all  of  a  sudden  he  completely  collapsed,  and  with  a  sad  look 
and  groan  he  uttered  :  *'It  will  be  of  no  use  ;  it  will  remind  me 
even  more  irrepressibly  of  my  severe  loss ;  for,  whenever  I  had 
found  anything  new  or  interesting  during  my  researches,  I  would 
show  and  explain  it  to  her,  and  enjoy  my  observations  doubly 
from  the  delight  which  she  took  in  them.  To  whom  shall  I  speak 
now?  No;  only  time  can  heal  the  wound  of  my  heart."  It 
never  was  done  completely ;  for  it  is  asserted  that,  when  his  age 
had  reached  her  years,  and  he  then  had  become  seriously  ill,  his 
former  energy  and  strength  failed  him,  and  he  was  unable  to  con- 
tend, as  formerly,  against  seemingly  fatal  strokes. 

However,  he  rallied  this  time  to  some  extent,  and  was  at  last 
persuaded  to  accompany  Prof.  C.  S.  Sargent  and  Dr.  C.  C.  Parry 
on  a  trip  to  the  Pacific  coast  in  1880.  "On  this  memorable  occa- 
sion how  deeply  interesting  to  note  the  fresh  light  of  manly  vigor 
shining  out  of  those  experienced  eyes  as  he  looked  for  the  first 
time  on  scenes  that  he  had  so  long  thought  over,  and  of  gathering 
with  his  own  hands  the  fruits  of  oak  and  pine  that  he  had  before 
only  studied  in  the  dried  mummies  of  the  herbarium." 

"Dr.  Engelmann's  associates  (so  one  of  them  declares)  will 
never  forget  his  courage  and  industry,  his  enthusiasm  and  zeal, 
his  abounding  good  nature  and  consideration  of  everyone  with 
whom  he  came  in  contact."  All  his  acquaintances,  and  espe- 
cially the  large  number  of  those  who  came  to  seek  his  medical 
advice,  will  cheerfully  testify  to  his  great  kindness  of  heart  and 
tender  mercy  towards  all  unfortunate  persons.  Even  during  the 
last  years  of  his  life,  and  with  failing  health,  he  would  not  refuse 
his  professional  services  to  those  who  claimed  them  even  at  late 
hours  of  the  night.  He  often  said  to  me,  "Hovsr  can  I  refuse  to 
go,  when  they  send  for  me?" 

After  his  return  from  the  Pacific  coast  great  hopes  were  enter- 
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tamed  by  himself  and  his  friends  that  his  health  had  been  re- 
stored and  that  his  life  would  yet  be  spared  for  a  number  of  years 
of  usefulness ;  but  a  severe  winter  brought  on  rheumatic  affec- 
tions and  serious  disturbances  which  lasted  until  the  summer  of 
1883,  when  he  concluded  to  visit  Germany  once  more.  The 
voyage  benefitted  him  greatly,  and  at  Berlin  he  felt  quite  re- 
stored. Overestimating  his  strength,  he  engaged  himselfso  deeply 
in  some  scientific  investigations  and  interesting  discussions  with 
his  botanical  friends  that  he  became  exhausted,  and,  in  order  to 
regain  his  strength,  he  concluded  to  take  a  quiet  rest  at  the  home 
of  bome  relatives  at  Kreuznach,  but  without  the  desired  result. 
Notwithstanding,  here  he  still  continued  to  receive  and  converse 
with  visitors,  from  Strassbourg  and  other  places,  on  interesting 
questions,  until  alarming  symptoms  appeared.  He  did  not  want 
to  die  in  Europe,  but  longed  for  his  home  in  America,  and  the 
nearer  he  approached  her  shores  the  more  improved  his  health 
became.  At  Cambridge  he  seemed  to  be  restored  ;  the  improve- 
ment lasted  until  after  his  return  to  St.  Louis ;  but,  when  he  was 
again  taken  down  during  that  fatal  last  week  of  January,  he  of- 
fered no  resistance,  and  so  ended  *'his  honorable  and  well-filled 
life." 

Engelmann's  literary  productions  manifested  a  mind  of  close 
and  acute  observation,  of  critical  circumspection,  and  a  clear, 
conscientious  judgment  of  the  points  upon  which  scientific 
determination  depended.  He  investigated  systematically,  even 
laboriously,  and  never  allowed  any  of  his  discoveries  or  new 
observations  to  appear  before  the  public  unless  he  himself  was 
thoroughly  satisfied  with  their  correctness  and  completeness. 
On  account  of  this  most  severe  criticism  exacted  of  himself,  his 
fir^t  botanical  work  published  in  America  became  an  acknowl- 
edged master-piece.  *'A  monography  of  North  American  Cus- 
cutime'*  created  such  a  remarkable  sensation  among  the  botan* 
ists  of  both  hemispheres  as  to  cause  its  immediate  republica- 
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tiQH  in  ihc  two  lcinim*4  European  botanical  periodicals,  the 
ff  l^mdon  Journtil  of  Botany"  and  ^'  Schlcfden*  Zeitschrift  fur  wis- 
^fiticUuMichti  B^/tanik,"  and  an  animated  correspondence  with 
iUtt  inot)(  prominent  of  Kuropean  and  American  botanists  likewise 
ttHibUttd,  It  wat»  pijl>li(ihed  in  1842  in  the  "American  Journal  of 
Hciancti"  mui  thii»  introduced  his  name  to  botanists  all  over  the 
Lountry,  and  aUo  to  tho6t;  who,  residing  in  sparsely  settled  parts, 
wartt  pleastid  Ui  Mpend  th^'ir  leitiiue  hours  in  the  collection  of  plants, 
but  who  from  Ui-k  of  books  of  reference  could  not  classify  their 
collfttctlonui  They,  after  this,  forwarded  specimens  to  him,  and, 
aftttr  iiui.c«)ssi\d  cluMsidcation,  he  would  publish  the  list  in  the 
nnmtiii  of  the  young  botanists.  Thus  he  rewarded  with  an  intro- 
duction to  the  world  of  science,  amonfi;  others,  C.  A.  Geyer,  Dr. 
V,  O.  l.hulthehiier  of  Texas,  and  Aujfust  Fendler.  The  latter,  as^ 
i\\\  industiiuus  and  conscientious  pupil,  did  especial  honor  to  his 
prei:eptori  and  became  distinguished  as  a  botanist. 

Uelntj;  in  pusseshion  of  good  nnd  reliable  instruments,  he  inau- 
guvatmi  as  eaily  as  1S35  a  system  of  meteorological  observations, 
which  he  vontinued  scrupulously  three  times  daily  during  nearly 
rtfty  years }  and  ^uch  was  his  ^teal  that,  even  a  short  time  before 
his  ileatht  he  hInueU  swept  the  snow  from  the  walk  leadin«^  to  his 
iustruiuenlSt  aiul  even  tUirin^u'  bis  last  days  retused  assistance  in 
making:  hU  ol\se«  vations.  His  journal  has  l>een  kept  so  thoroughly 
ami  faithl\d)v  that  it  has  become  the  onlv  reliable  source  of  infor- 
\^>i^iuxu  ou  the  cUmaloUi^v  of  the  Vallev  of  the  Mississipps  and 
hU  tabte^  )ui^p<Ave\l  fi\>m  these  obs^r\*ations  are  now  authentic 
re\\Mf\U^     The  vxtHc^rs^  of  the  Smithsonian  Institution  had  earlv 

m 

x^\%\Wi^\  hU  gTt^JAl  V4ih)e^  ;jiik)  alwrav^  recommended  him 
ivx  th^  $Lvie»l'kSls>  i*U!jiche\)^  to>  CHOve^rtimecit  exploring  expeditions, 
y^'W.>^  ^iwrtAUv  c<>>iM|[>iete<«t  Iheu  vHttiitts>  io  St.  Lkhus.     His  instm- 

uv^ttl^  JAbN^AX^  CAY^^^tv  ;auU  fiftuttLeissly  kep4;«  g:*ve  am  opportu* 
^iiVv  V  lh^  oit£ciKS^  ^  «ut  expedtttoa  th>  cIo^i^y  c^cDpaun^  iknd 
vvt^uU^  ^Wi-if  ^vx«*  ifc>4  ^^x.><i  seoke'  oa  ub*  piUin*  and  liiie  dis- 
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tant  mountains  and  valleys  which  they  were  to  explore ;  and 
Engelmann  also  found  a  welcome  chance  to  give  instructions  for 
the  collection  and  preservation  of  plants  and  the  sending  of  the 
specimens  to  him  for  determination  and  classification.  There  are 
very  few  reports  of  such  exploring  expeditions  by  the  Govern- 
ment in  which  the  part  relating  to  botanical  observations  and  the 
description  of  plants  was  not  written  by  Engelmann.  He  de- 
scribed the  first  large  collection  of  Cactacece  made  by  Dr.  A. 
Wislizenus  during  1846  and  1847,  in  the  valley  of  the  Rio  Grande 
and  State  of  Chihuahua,  while  attached  to  the  division  of  Col. 
Doniphan  and  during  his  captivity  in  Mexico.  A  report  of  this 
expedition  with  the  description  of  plants,  written  by  Dr.  Engel- 
mann, was  published  by  the  Government  in  1848,  and  it  has  been 
stated  by  competent  authority  that  this  first  acquaintance  with 
this  interesting  family  of  plants  "exerted  a  powerful  influence 
upon  his  subsequent  botanical  studies."  His  descriptions  of  the 
Cactacece  of  the  Pacific  Railroad  survey  followed,  and  several 
years  later  came  his  most  renowned  work  on  this  species  of 
plants,  "The  Cactacets  of  the  Boundary,"  which  forms  a  highly 
interesting  portion  of  "Emory's  Report  of  the  United  States 
and  Mexican  Boundary  Survey,"  the  magnificent  illustrations  of 
which  were  drawn  by  the  German  artist  Paul  Roetter,  under 
Engelmann's  direction,  and  engraved  in  Europe  as  mentioned 
above. 

Such  excellent  works  were  bound  to  spread  his  name  and  fame. 
Communications  and  specimens  were  sent  in  from  all  sides,  and 
he  treated  all  the  diflerent  subjects  with  the  same  systematic  ac- 
curacy and  proficiency  which  had  already  secured  his  universal 
success.  The  family  of  the  Cactacece  has  been  treated  by  him  in 
various  articles  too  numerous  to  mention  them  separately,  but, 
not  satisfied  yet  with  his  careful  researches,  he  intended  to  revise 
the  whole  order,  and  study  the  plants  in  their  native  country  be- 
fore he  would  publish  the  final  result  of  his  long  investigations. 
''That  he  did  not   live   long  enough  to  elaborate  the  mass  of 
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comparatively  large  number  of  German  families  already  residino^ 
in  St.  Louis  and  its  neighborhood.  The  results  of  his  former  in- 
vestigations of  the  country,  during  his  extensive  travels,  he  elabo- 
rately set  forth  in  articles  on  the  climatology,  natural  history,  and 
the  rich  resources  of  the  Mississippi  Valley,  and  brought  them 
out  in  the  "Westland,"  a  journal  to  which  many  of  his  congenial 
companions  contributed,  and  which  was  published  in  the  interest 
and  to  attract  the  attention  of  the  population  of  Germany  to  the 
yet  uncultivated  but  exceedingly  fertile  plains  of  Western  Amer- 
ica. It  was  printed  and  published  at  Heidelberg  in  Germany, 
but  was  discontinued  after  its  third  number.  It  seems  that  the 
ability  he  exhibited  for  general  affairs  aided  the  rapid  develop- 
ment of  his  professional  practice.  In  about  four  years  he  had 
accumulated  sufficient  funds  to  enable  him  to  leave  his  patients 
in  the  care  of  his  trusted  friend.  Dr.  A.  Wislizenus,  and  to  re- 
turn to  Germany  for  the  purpose  of  marrying  his  affianced  bride. 
Miss  Dora  Horstmann,  of  Kreuznach,  to  whom  he  had  been 
engaged  for  ten  years.  On  the  nth  of  June,  1840,  he  brought 
his  young  wife  to  his  newly-established,  though  humble,  home 
in  St.  Louis. 

Engelmann's  energy,  love  of  scientific  work,  and  constant  em- 
ployment of  the  mind,  could  not  have  failed  to  procure  for  him 
a  prominent  position  in  any  community  ;  but  his  eminent  knowl- 
edge of  medicine,  his  mild  temper,  his  very  gentle  and  confi- 
dence-inspiring behavior  at  the  sickbed,  and  his  sincere  devotion 
to  his  friends,  were  traits  of  character  which  won  him  the  esteem 
of  his  fellow-citizens,  and,  with  the  constant  growth  of  a  well- 
deserved  popularity,  his  practice  became  very  remunerative. 
This  enabled  him  to  satisfy  his  scientific  predilections,  and  to 
pursue  his  favorite  botanical  studies.  He  leff  St.  Louis  a  second 
time  in  the  fall  of  1856,  in  company  with  his  wife,  and  devoted 
nearly  two  years  to  travelling  and  the  study  of  botany  in  the 
Eastern  States  as  well  as  in  Europe,  where  he  superintended  tlie 
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engraving  of  the  plates  appertaining  to  his  great  work  on  the 
"  Cactacece  of  the  Boundary,"  which  was  published  'by  the  Gov- 
ernment in  ''Emory's  Report  of  the  United  States  and  Mexican 
Boundary  Survey." 

In  1868  he  repeated  his  European  trip,  accompanied  by  his 
wife  and  their  only  son,  whom  they  left  abroad  to  complete  his 
studies.  His  numerous  contributions  to  scientific  knowledge  had 
made  his  name  known,  and  he  was  received  with  distinction  by 
all  men  of  science  on  the  continent  as  well  as  in  England. 

During  the  last  ten  years  of  his  life  he  visited  and  explored 
many  different  parts  of  his  adopted  country,  but,  whether  his 
observations  were  made  on  the  surroundings  of  Lake  Superior 
and  the  northern  country,  or  on  the  Appalachians  or  the  Rocky 
Mountains  —  "where  he  saw  for  the  first  time  in  the  state  of 
nature  plants  which  he  had  studied  and  described  more  than 
thirty  years  before" — his  journey ings  were  invariably  shared  by 
his  wife,  who  appeared  to  take  as  much  interest  as  himself  in  his 
studies  and  observations.  Their  lives  had  become  blended  to- 
gether, and  when  she,  being  a  few  years  his  senior,  after  a  con- 
jugial  bliss  of  nearly  forty  years,  succumbed  to  the  overstraining 
of  her  nervous  system  on  January  29th,  1879,  *^  ^^^  "^^  ^^  ^^^ 
astonishing  that  he  lost  his  accustomed  composure  and  steadily 
refused  to  be  consoled. 

During  those  gloomy  and  cheerless  days  I  was  a  frequent  vis- 
itor at  his  home,  and  endeavored  to  divert  his  mind  from  the 
constant  brooding  over  his  loss,  but  seldom  with  any  palpable 
appearance  of  success.  One  of  many  incidents  which  occurred 
during  our  many  conversations  was  so  very  characteristic,  and 
so  descriptive  of  the  mental  life  and  the  mutual  understanding 
between  this  interesting  couple,  that  I  cannot  refrain  from  men- 
tioning it.  He  had  often  spoken  to  me  of  notes  and  of  scientific 
material  which  had  accumulated  on  his  hands  for  want  of  time 
to  thoroughly  investigate  the  various  subjects.  I  drew  his  at- 
tention to  these  points  and  suggested  to  him  that  the  present 
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moment  was  the  fittest  for  carrying  out  his  intentions.  He  en- 
tered upon  the  idea  with  unusual  vivacity,  and  even  expressed  joy 
that  he  had  at  last  discovered  the  means  of  distracting  his  mind. 
But  all  of  a  sudden  he  completely  collapsed,  and  with  a  sad  look 
and  groan  he  uttered  :  *'It  will  be  of  no  use ;  it  will  remind  me 
even  more  irrepressibly  of  my  severe  loss ;  for,  whenever  I  had 
found  anything  new  or  interesting  during  my  researches,  I  would 
show  and  explain  it  to  her,  and  enjoy  my  observations  doubly 
from  the  delight  which  she  took  in  them.  To  whom  shall  I  speak 
now?  No;  only  time  can  heal  the  wound  of  my  heart."  It 
never  was  done  completely ;  for  it  is  asserted  that,  when  his  age 
had  reached  her  years,  and  he  then  had  become  seriously  ill,  his 
former  energy  and  strength  failed  him,  and  he  was  unable  to  con- 
tend, as  formerly,  against  seemingly  fatal  strokes. 

However,  he  rallied  this  time  to  some  extent,  and  was  at  last 
persuaded  to  accompany  Prof.  C.  S.  Sargent  and  Dr.  C.  C.  Parry 
on  a  trip  to  the  Pacific  coast  in  1880.  "On  this  memorable  occa- 
sion how  deeply  interesting  to  note  the  fresh  light  of  manly  vigor 
shining  out  of  those  experienced  eyes  as  he  looked  for  the  first 
time  on  scenes  that  he  had  so  long  thought  over,  and  of  gathering 
with  his  own  hands  the  fruits  of  oak  and  pine  that  he  had  before 
only  studied  in  the  dried  mummies  of  the  herbarium." 

"Dr.  Engelmann's  associates  (so  one  of  them  declares)  will 
never  forget  his  courage  and  industry,  his  enthusiasm  and  zeal, 
his  abounding  good  nature  and  consideration  of  everyone  with 
whom  he  came  in  contact."  All  his  acquaintances,  and  espe- 
cially the  large  number  of  those  who  came  to  seek  his  medical 
advice,  will  cheerfully  testify  to  his  great  kindness  of  heart  and 
tender  mercy  towards  all  unfortunate  persons.  Even  during  the 
last  years  of  his  life,  and  with  failing  health,  he  would  not  refuse 
his  professional  services  to  those  who  claimed  them  even  at  late 
hours  of  the  night.  He  often  said  to  me,  "Hovsr  can  I  refuse  to 
go,  when  they  send  for  me?" 

After  his  return  from  the  Pacific  coast  great  hopes  were  enter- 
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tained  by  himself  and  his  friends  that  his  health  had  been  re- 
stored and  that  his  life  would  yet  be  spared  for  a  number  of  years 
of  usefulness ;   but  a  severe  winter  brought  on  rheumatic  affec- 
tions and  serious  disturbances  which  lasted  until  the  summer  of 
1883,  when  he   concluded  to   visit   Germany  once  more.     The 
voyage  benefitted  him  greatly,  and  at  Berlin  he  felt  quite  re- 
stored.  Overestimating  his  strength,  he  engaged  himself  so  deeply 
in  some  scientific  investigations  and  interesting  discussions  with 
his  botanical  friends  that  he  became  exhausted,  and,  in  order  to 
regain  his  strength,  he  concluded  to  take  a  quiet  rest  at  the  home 
of  bome  relatives  at  Kreuznach,  but  without  the  desired  result. 
Notwithstanding,  here  he  still  continued  to  receive  and  converse 
w^ith  visitors,  from  Strassbourg  and  other  places,  on  interesting 
•questions,  until  alarming  symptoms  appeared.    He  did  not  want 
to  die  in  Europe,  but  longed  for  his  home  in  America,  and  the 
nearer  he  approached  her  shores  the  more  improved  his  health 
became.    At  Cambridge  he  seemed  to  be  restored  ;  the  improve- 
ment lasted  until  after  his  return  to  St.  Louis ;  but,  when  he  was 
again  taken  down  during  that  fatal  last  week  of  January,  he  of- 
fered no  resistance,  and  so  ended  ''his  honorable  and  well-filled 
life." 

Engelmann's  literary  productions  manifested  a  mind  of  close 
and  acute  observation,  of  critical  circumspection,  and  a  clear, 
conscientious  judgment  of  the  points  upon  which  scientific 
determination  depended.  He  investigated  systematically,  even 
laboriously,  and  never  allowed  any  of  his  discoveries  or  new 
observations  to  appear  before  the  public  unless  he  himself  was 
thoroughly  satisfied  with  their  correctness  and  completeness. 
On  account  of  this  most  severe  criticism  exacted  of  himself,  his 
first  botanical  work  published  in  America  became  an  acknowl- 
edged master-piece.  ''A  monography  of  North  American  Cus- 
cuHnce'-  created  such  a  remarkable  sensation  among:  the  botan* 
ists  of  both  hemispheres  as   to  cause  its  immediate  republica- 
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tion  in  the  two  leading  European  botanical  periodicals,  the 
"London  Journal  of  Botany"  and  "Schleidens  Zeitschrift  fiir  wis- 
senschaftliche  Botanik,"  and  an  animated  correspondence  with 
the  most  prominent  of  European  and  American  botanists  likewise 
ensued.  It  was  published  in  1842  in  the  "American  Journal  of 
Science,"  and  this  introduced  his  name  to  botanists  all  over  the 
country,  and  also  to  those  who,  residing  in  sparsely  settled  parts, 
were  pleased  to  spend  their  leisure  hours  in  the  collection  of  plants, 
but  who  from  lack  of  books  of  reference  could  not  classify  their 
collections.  They,  after  this,  forwarded  specimens  to  him,  and, 
after  successful  classification,  he  would  publish  the  list  in  the 
names  of  the  young  botanists.  Thus  he  rewarded  with  an  intro- 
duction to  the  world  of  science,  among  others,  C.  A.  Geyer,  Dr. 
F.  G.  Lindtheimer  of  Texas,  and  August  F'endler.  The  latter,  as^ 
an  industrious  and  conscientious  pupil,  did  especial  honor  to  his 
preceptor,  and  became  distinguished  as  a  botanist. 

Being  in  possession  of  good  and  reliable  instruments,  he  inau- 
gurated as  early  as  1835  ^  system  of  meteorological  observations, 
which  he  continued  scrupulously  three  times  daily  during  nearly 
fifty  years ;  and  such  was  his  zeal  that,  even  a  short  time  before 
his  death,  he  himself  swept  the  snow  from  the  walk  leading  to  his 
instruments,  and  even  during  his  last  days  refused  assistance  in 
making  his  obsei  vations.  His  journal  has  been  kept  so  thoroughly 
and  faithfully  that  it  has  become  the  only  reliable  source  of  infor- 
mation on  the  climatology  of  the  Valley  of  the  Mississippi,  and 
,his  tables  prepared  from  these  observations  are  now  authentic 
records.  The  officers  of  the  Smithsonian  Institution  had  early 
recognized  his  great  value,  and  always  recommended  him 
to  the  scientists  attached^  to  Government  exploring  expeditions, 
who  generally  completed  their  outfits  in  St.  Louis.  His  instru- 
ments, always  carefully  and  faultlessly  kept,  gave  an  opportu- 
nity to  the  officers  of  an  expedition  to  closely  compare  and 
regulate  their  own  for  good  service  on  the  plains  and  the  dis- 
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tant  mountains  and  valleys  which  they  were  to  explore;  and 
Engelmann  also  found  a  welcome  chance  to  give  instructions  for 
the  collection  and  preservation  of  plants  and  the  sending  of  the 
specimens  to  him  for  determination  and  classification.  There  are 
very  few  reports  of  such  exploring  expeditions  by  the  Govern- 
ment in  which  the  part  relating  to  botanical  observations  and  the 
description  of  plants  was  not  written  by  Engelmann.  He  de- 
scribed the  first  large  collection  of  Cactacece  made  by  Dr.  A. 
Wislizenus  during  1846  and  1847,  ^"  ^^  valley  of  the  Rio  Grande 
and  State  of  Chihuahua,  while  attached  to  the  division  of  Col. 
Doniphan  and  during  his  captivity  in  Mexico.  A  report  of  this 
expedition  with  the  description  of  plants,  written  by  Dr.  Engel- 
mann, was  published  by  the  Government  in  1848,  and  it  has  been 
stated  by  competent  authority  that  this  first  acquaintance  with 
this  interesting  family  of  plants  "exerted  a  powerful  influence 
up>on  his  subsequent  botanical  studies."  His  descriptions  of  the 
Cactacece  of  the  Pacific  Railroad  survey  followed,  and  several 
years  later  came  his  most  renowned  work  on  this  species  of 
plants,  "The  Cactacece  of  the  Boundary,"  which  forms  a  highly 
interesting  portion  of  "Emory's  Report  of  the  United  States 
and  Mexican  Boundary  Survey,"  the  magnificent  illustrations  of 
which  were  drawn  by  the  German  artist  Paul  Roetter,  under 
Engelmann's  direction,  and  engraved  in  Europe  as  mentioned 
above. 

Such  excellent  works  were  bound  to  spread  his  name  and  fame. 
Communications  and  specimens  were  sent  in  from  all  sides,  and 
he  treated  all  the  different  subjects  with  the  same  systematic  ac- 
curacy and  proficiency  which  had  already  secured  his  universal 
success.  The  family  of  the  Cactacece  has  been  treated  by  him  in 
various  articles  too  numerous  to  mention  them  separately,  but, 
not  satisfied  yet  with  his  careful  researches,  he  intended  to  revise 
the  whole  order,  and  study  the  plants  in  their  native  country  be- 
fore he  would  publish  the  final  result  of  his  long  investigations. 
''That  he  did  not  live  long  enough  to  elaborate  the  mass  of 
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material  he  had  so  industriously  collected  for  this  work  is  an 
irreparable  loss  to  botanical  science,  for  no  other  hand,  in  this 
generation  at  least,  will  be  able  to  take  up  this  family  where  he 
has  left  it."  We  meet  everywhere  in  his  works  the  same  com- 
pleteness and  thoroughness,  which  has  induced  one  of  his  biogra- 
phers to  say  that  "nothing  of  importance  is  yet  to  be  added  to 
what  he  modestly  styles  'his  notes.'  "  There  are  written  by  him 
numerous  papers  on  other  families  and  species  of  plants,  the 
Yucca,  the  Agave,  Juncus,  Sagittaria,  Nelumbium  luteum, 
Callitriche,  the  Coniferae,  the  American  Oaks,  and  many  others 
which  are  of  great  importance  for  the  elucidation  of  his  persever- 
ing and  conscientious  labor,  but  which  cannot  be  enumerated 
here.  However,  his  publications  on  the  North  American  Vines 
should  be  particularly  mentioned,  for  they  have  become  very 
important  to  the  grape-grower  of  this  country  as  well  as  of 
Europe.  The  opinion  of  his  followers  as  regards  his  literary 
■qualifications  seems  to  me  best  expressed  in  the  language  of  his 
life-long  friend.  Dr.  A.  Wislizenus:  "He  was  firm  and  decided. 
He  did  not  rely  upon  speculations  in  his  scientific  researches, 
but  on  facts  only,  ascertained  by  severe  and  searching  studies. 
He  was  strictly  true  in  scientific  matters." 

A  list  of  Engelmann's  botanical  papers  has  been  published  by 
Prof.  C.  S.  Sargent,  an  old  friend  and  associate,  in  "Coulten's 
Botanical  Gazette"  for  May,  1884;  this  has  been  republished 
with  additions,  in  "Der  Deutsche  Pionier,"  by  H.  A.  Rattermann, 
at  Cincinnati,  who  enumerates  112  entries^  and  also  counts  38 
scientific  societies  of  which  Dr.  Engelmann  was  duly  elected  a 
member. 

Our  esteemed  and  munificent  fellow-citizen,  Mr.  Henry  Shaw, 
has  caused  a  collection  to  be  made  of  all  the  literary  writings  of 
Dr.  Engelmann,  which  will  be  edited  by  Prof.  Asa  Gray,  of 
Cambridge,  with  the  assistance  of  Prof.  William  Trelease,  of  our 
own  Washington  University. 

Having  been  raised  and  educated  in  a  country  where  it  is  the 
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duty  and  the  policy  of  the  government  to  protect  science,  and  sup^ 
port,  or  at  least  greatly  encourage  its  disciples,  with  pecuniary 
means,  his  earliest  -experiences  during  his  travels  in  the  western 
country  had  taught  him  that  the  principal  care  of  the  American 
government  consisted  in  the  development  of  the  great  natural 
resources  of  the  country  and  all  its  agricultural  and  mineral 
wealth,  and  prepare  means  for  its  transportation,  to  enhance  the 
value. of  the  products  from  forest  and  prairie,  before  it  could  con- 
sider the  providing  of  means  for  the  development  of  science.  But 
he  also  early  recognized  the  strong  influence  which  is  exercised 
upon  the  individual  effort  when  persons  of  similar  purposes  form 
an  association  for  the  encouragement  of  scientific  research  and 
development,  and  that  this  was  the  proper  evolution  for  art  and 
science  in  this  country. 

During  the  early  years  of  his  settlement  at  St.  Louis,  when  the 
available  material  for  such  a  purpose  consisted  of  only  a  small 
number  of  well-educated  young  men,  he  succeeded  in  founding 
the  "  Western  Academy  of  Natural  Science,"  whose  members 
were  as  zealous  as  could  be  desired  ;  as  they  visited  the  meetings 
regularly,  read  papers  and  discussed  them,  and  even  collected  a 
small  library.  But  in  such  primitive  communities,  as  St.  Louis 
was  yet  in  1836,  the  inhabitants  are  usually  compelled,  first,  to 
consult  their  material  interests,  under  the  compulsion  of  neces- 
sity, even  if  higher  aims  had  to  suffer.  The  young  Academy 
never  flourished  ;  it  gradually  ceased  to  exist,  and  no  subsequent 
efforts  for  its  revival  became  successful  until  twenty  years  later, 
when  the  present  "Academy  of  Science  of  St.  Louis'*  was  organ- 
ized by  the  election  of  Dr.  Geo.  Engelmann  as  its  first  President, 
on  the  loth  of  March,  1856.  Fifteen  times  more  was  he  elected 
to  the  same  office,  while  he  held  that  of  Vice-President,  also,  a 
number  of  times. 

At  his  last  election  in  1884,  about  four  weeks  before  his  death, 
he  felt  too  indisposed  to  be  present  and  deliver  his  annual  ad- 
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dress,  of  which  he  had  written  so  many,  and  which  were  always 
animated  with  such  a  devoted  ardor  for  the  benefit  of  his  beloved 
Academy.  They  were  plain  documents  in  terse  language,  and, 
like  all  his  other  writings,  prepared  without  any  desire  to  exalt 
the  actual  condition  of  things,  or  to  exaggerate  the  prospects  of 
the  association.  In  his  address  of  1867  he  elucidates  the  condi' 
tion  of  the  Academy,  its  past  efforts  for  recognition  among  its 
fellow-citizens,  and  its  actual  success  with  the  scientific  commu- 
nities in  general,  as  follows  : 

**  If  we  have  not  succeeded  as  well  as  eleven  years  ago  some 
of  us  may  have  fondly  hoped  we  should  or  could  do ;  if  we  have 
not  raised  a  palace  to  science  and  filled  it  with  the  natural  pro- 
ductions of  our  own  and  other  countries  ;  if  we  have  not  issued 
volumes  and  volumes  of  scientific  discoveries  to  enlighten  the 
world, — we  have  done  more  than  could  reasonably  be  expected 
from  so  small  a  number  of  active  men,  who  had  only  a  few  hours 
left  to  them  by  professional  or  business  avocations  to  their  scien- 
tific labors ;  and  whose  financial  means,  not  aided  by  heavy  men 
of  our  city,  scarcely  enabled  them  to  hold  together  and  preserve 
what  they  had  accumulated  of  scientific  treasures^  and  to  publish 
in  modest  pages  the  results  of  their  researches  and  explorations. 
Yes,  it  fills  us  with  satisfaction  and  with  pride  to  see  that  we  have 
been  able  to  gather  together  such  a  museum  as  we  possess  in  the 
large  hall,  to  accumulate  that  highly  valuable  library  which  you 
see  in  the  adjoining  room,  and  to  proclaim  to  the  scientific  world 
through  six  numbers  of  our  publications,  that  out  here,  on  the 
banks  of  the  Mississippi,  here  in  this  vast  community  of  business 
men,  some  at  least  find  inclination  and  leisure  to  prosecute  the 
more  abstract  but  none  the  less  important  and  useful  study  of 
science." 

This  is  a  fair  specimen  of  the  praises  he  used  to  bestow  upon 
friends  —  the  exhortations  he  considered  necessary  to  hold  up 
to  such  persons  as  ought  to  have  appeared  and  assisted  materi- 
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ally  the  active  workers  in  their  scientific  undertakings ;  and  of 
the  bright  hopes  he  always  entertained  for  the  future  existence  of 
the  Academy.  However,  still  darker  days  awaited  it,  for  in  May, 
1S69,  its  hall  and  museum  were  both  destroyed  by  fire,  only  the 
■library  being  saved;  and  in  his  annual  address  of  January,  1871, 
•while  reviewing  the  history  of  the  Academy,  he  lamented  as 
follows : 

"It  is  that  of  many  similar  institutions.  Begun  with  a  great 
•deal  of  zeal,  members  were  numerous  and  full  of  good  cheer  and 
promise ;  the  meetings  were  well  attended  ;  scientific  papers  were 
read,  discussions  followed,  and  in  the  succeeding  year  (1857) 
the  first  number  of  our  Transactions  could  be  published."  Other 
numbers  followed,  and  two  fine  volumes  "of  valuable  scientific 
matter,  the  greater  part  of  it  original  additions  to  different 
branches  of  learning*'  had  been  completed.  "These  publications 
attracted  the  attention  of  ihe  scientific  world,  and  brought  us  the 
most  liberal  exchanges  from  nearly  all  the  learned  societies  in 
America  and  in  Europe,  and  in  fact  the  whole  civilizfed  world. 
Through  these  exchanges  we  have  amassed  a  library  of  great 
value,  which  money  could  not  buy.''  ..."  There  are  draw- 
backs that  money  could  remedy.  Money  would  build  up  a  mu- 
seum ;  money  can,  by  paying  competent  curators,  keep  it  in  pro- 
per condition,  and  make  it  a  means  of  instruction  and  ornament 
to  the  city.  And  money,  if  properly  applied  for,  could  be  ob- 
tained in  so  rich  a  city  as  St.  Louis,  where  a  kindred  institution, 
the  Mercantile  Library  Association,  has  just  celebrated  its  25th 
anniversary  with  the  most  glowing  prospects  of  future  and  in- 
creased success.  But  what  money  cannot  do  is  to  get  us  men  of 
science — men  who  are  willing  to  devote  their  labors,  at  least  that 
of  their  leisure  hours,  to  the  building  up  of  such  an  Academy  as 
we  had  in  view  fifteen  years  ago,  and  still  have  in  view,  though 
the  vista  may  be  more  distant." 

Thus  every  change  that  occurred  in  the  prosperity  of  the  Aca- 
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demy  impressed  itself  strongly  upon  his  mind,  and  brightened  up 
or  darkened  his  ideas  of  its  prospects.  As  he  was  not  endowed 
with  the  remarkable  gift  of  some  peculiarly  talented  persons,  who 
understand  how  to  direct  successfully  the  munificence  of  wealthy 
people  to  such  institutions  or  problems  as  they  are  particularly 
interested  in,  he  tried  to  use  his  influence  upon  the  members  to 
further  his  cherished  projects,  and  he  pleads  to  them  in  his  mes- 
sage of  January,  1880: 

"Does  the  large,  wealthy  and  progressive  city  of  St.  Louis  con- 
tain appreciation  of  scientific  pursuits  and  necessities,  combined 
with  public  spirit,  enough  to  raise  such  a  comparatively  small 
sum?  It  is  believed  that  the  first  $25,000  necessary  for  the  pur- 
chase of  the  property  is  almost  ready,  but  that  it  has  been  sub- 
scribed conditionally  only,  and  will  not  be  available  unless  the 
second  equal  and  absolutely  necessary  sum  can  be  brought  to- 
gether." "Every  day's  experience  shows  how  intimately  science 
is  connected  with  practical  life,  and  how  necessary  one  is  to  the 
other.  In  the  New  England  States  this  has  long  since  led  to 
great  results.  Quite  lately  the  great  commercial  metropolis  of 
our  Atlantic  border  has  awakened  to  the  same  conviction,  and 
while  years  ago  New  Yorkers  almost  ignored  the  obscure  exist- 
ence of  their  New  York  Lyceum,  they  have  at  present  one  of  the 
best  endowed  and  splendid  institutions  of  Natural  History,  fos- 
tered both  by  City  and  State  in  the  most  liberal  manner.  Can 
not,  will  not  the  commercial  metropolis  of  the  Mississippi  Valley 
imitate  such  a  noble  example?" 

His  entreaties  were  made  in  vain,  and  his  arguments  did  not 
induce  the  capitalists  of  the  city  to  provide  for  the  endowment 
"  necessary  to  carry  on  our  institution,  keep  our  library  and  mu- 
seum in  proper  condition,  and  pay  for  the  running  expenses  of 
curator,  janitor,  light  and  fuel."  It  was  well  known  among  his 
intimate  friends  that  he  intended  to  contribute  himself  by  far  the 
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largest  portion  of  the  $25,000  that  "was  almost  ready,"  but  he 
'was  disappointed  in  his  judgment  of  others. 

His  most  cherished  plan  to  see  his  beloved  Academy  located 

in  its  own  fire-proof  building,  endowed  with  sufficient  funds  to 

•defray  its  expenses  and  increase  its  library  and  museum,  was 

never  realized ;  but  he  had  the  satisfaction  at  last,  during  1881, 

to  find  it  holding  its  meetings  at  Washington  University,  which 

-event  he  celebrated  on  January  5th,  1882,  as  follows: 

"With  sincere  pleasure  I  congratulate  you  that  on  this,  your 
-35th  anniversary,  you,  for  the  first  time  in  twelve  years,  meet  in 
your  own  hall,  surrounded  by  your  precious  library  and  by  the 
germ  of  a  museum.  .  .  .  You  must  at  last  feel  that  you  have  a 
home  where  henceforth  you  meet  with  comfort  and  work  with 
the  hope  of  success.  .  .  .  But  in  your  new  home  it  is  expected 
that  your  meetings  will  attract  greater  public  attention  ;  you  will 
rdraw  around  you  the  promoters  and  lovers  of  science  in  your 
•city  ;  the  scientific  zeal  now  awakening  all  over  the  land  will  also 
increase  among  us.  The  number  of  members  will  augment,  and, 
•with  the  new  forces  they  will  bring,  the  meeting  will  be  more 
attractive,  and  the  visible  result  of  your  work — your  Transactions 
— will  bear  the  name  of  your  Academy,  and  of  the  City  that  fos- 
teis  it,  to  all  parts  of  the  civilized  world." 

Thus  have  I  endeavored  to  depict  by  his  own  penciling  the 
great  interest  and  devotion  which  Dr.  George  Engelmann  inva- 
riably exhibited  for  the  Academy,  and  the  very  commendable 
.zeal  which  he  constantly  evinced  and  practically  demonstrated 
for  its  progress  and  ultimate  success.  If  during  his  life-time  this 
•success  was  not  as  brilliant  as  he  desired  and  expected  it  to  be, 
it  was  simply  because  this  incomplete  success  occurred  in  spite  of 
his  constant  efforts ;  for  it  must  be  acknowledged  that  from  its 
foundation  he  was  identified  with  the  Academy  to  such  an  extent 
ithat  a  review  of  the  last  third  of  his  life  may  be  justly  called  a 
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review  of  the  history  of  the  Academy.  All  his  essays  and  pa- 
pers, with  very  few  exceptions  (perhaps  those  which  were  pub- 
lished by  the  Government),  and  all  his  observations  and  notes  on 
various  subjects,  were  reserved  for  the  Transactions  of  the  Aca- 
demy, and  in  this  respect  he  has  done  more  than  any  other  mem- 
ber for  the  establishment  of  its  fame  and  reputation  among  the 
scientific  world. 

This  remark  should  not  be  misunderstood.  The  writer  has  not 
the  slightest  intention  of  robbing  well-deserved  laurels  from  the 
crowned  brows  of  our  distinguished  members,  rightfully  praised 
by  Engelmann  himself  for  their  indomitable  and  energetic  support 
of  our  institution.  It  only  expresses  his  own  opinion,  and  le- 
iterates  the  sentiments  of  the  members  of  the  Academy  who  have 
publicly  proclaimed  it  time  and  again  by  placing  Dr.  Engel- 
mann almost  continuously  (sixteen  times  in  twenty-eight  years),, 
and  very  often  against  his  wishes,  upon  that  post  of  honor,  the 
duties  of  which  he  graced  with  such  wonderfully  modest  and 
amiable  urbanity, — effectually  leading  the  discussions,  giving* 
desired  and  timely  information  on  every  subject  when  necessary,, 
and  being  ever  ready  to  entertain  the  members  present  at  a  meet- 
ing with  the  inexhaustible  mine  of  his  scientific  lore,  when  no- 
papers  were  offered  or  the  discussion  on  the  topics  presented  had* 
been  exhausted. 

There  is  no  possible  doubt  that  those  who  have  been  associated 

with  him,  and  admired  his  mild  manners,  his  gentle  but  decisive 

method  of  giving  his  opinion,  will  ever  cherish  his  memory  ;  and 

members   who   have   not   enjoyed  the   delight  of  his   personal 

acquaintance  will  learn  from  the  "  Transactions"  of  the  Society, 

and  from  the  older  members,  the  esteem  and  gratitude  that  all 

owe  to  the  memory  of  our   lamented   President,  Dr.  George 

£ngelmann. 

ENNO   SANDER. 
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TRANSACTION  S. 


The    Geological  and    Geografhical  Distribution   of'  the 

Human  Race^ 

By  Nathaniel  Holmes. 

Until  quite  recently  the  consideration  of  the  Human  Family 
has  been  for  the  most  part  restricted  to  existing  races  as  they 
were  found  distributed  over  the  surface  of  the  earth  within  the 
historical  period.  Modern -discoveries  in  archaeology  and  geology 
have  given  rise  to  what  is  called  Prehistoric  Man.  The  strict 
methods  of  science,  admitting  nothing  but  the  dry,  discrete  facts 
of  actual  observation,  and  jealously  eschewing  everything  that 
savors  of  speculation,  tends  to  produce  narrow  views  even  of 
the  Prehistoric  period.  There  is  no  reason  why  anthropology 
should  not  invoke  the  aid  of  all  other  sciences.  If  one  kind  of 
scientific  proof  be  unattainable,  other  kinds  of  evidence,  surely, 
maybe  resorted  to.  Especially,  the  whole  science  of  zoology  may 
properly  be  brought  into  requisition.  And  if  this  were  not  enough, 
it  is  not  easy  to  see  why  metaphysical  science  should  not  come 
to  our  aid  as  well ;  for  the  nature  of  man  is  both  physical  and 
metaphysical. 

The  recent  work  of  Mr.  Wallace,*  in  a  manner  supplementing 
the  instructive  labors  of  Mr.  Darwin,  may  help  to  enlarge  the 
scientific  horizon  on  this  subject.  The  distribution  of  the  human 
races,  geologically,  or  geographically,  did  not  come  within  the 
scope  of  his  special  purpose  ;  but  his  important  demonstrations 
with  regard  to  all  classes  of  animals  below  man  may  certainly 
be  taken  as  affording  solid  grounds  for  more  definite  and  reliable 
conclusions  in  reference  to  the  human  race  as  well.  Looking  far 
back  into  the  Tertiary  period,  Mr.  Wallace  divides  the  land  areas 


*  The  Geographical  Distribution  of  Animals.    By  Alfred  Russell  Wallace.    London, 
1876. 
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of  the  globe  into  six  zoological  provinces  in  reference  to  the  geo- 
graphical distribution  of  animals,  briefly,  thus : 

I.  The  Pal.F-arctic,  comprising  Europe,  Asia  north  of  the  Himala- 
yas. Western  Asia,  and  Africa  north  of  the  Great  Sahara. 

II.  The  Oriental,  comprising  Hindostan,  Indo-China,  the  Malayan 
peninsula,  and  the  islands  Irom  Sumatra  to  Celebes  inclusive. 

III.  The  Australian,  comprising  Australia,  New  Guinea,  New  Zea- 
land, and  the  more  eastern  Pacific  islands  as  far  north  as  the  Sandwich 
Islands  inclusive. 

IV.  The  African,  comprising  Africa  (south  of  the  Sahara)  and  Ma- 
dagascar 

V     The  Nearctic.  comprising  North  America  and  a  part  of  Mexico. 

VI.  The  Neotropical,  comprising  South  America,  Central  Americat 
Southern  Mexico,  and  the  West  India  Islands. 

This  division  is  founded  upon  geological  evidences  as  well  as 
upon  a  minute  survey  of  the  distribution  of  all  classes  of  animals 
(except  Man)  as  now  living,  with  some  considerate  glances  at 
the  fossil  forms  as  far  back  as  the  Eocene.  His  results  furnish 
additional  proof  to  justify  the  conclusion  which  other  writers, 
as  well  geologists  and  botanists  as  ethnologists,  have  drawn  from 
known  facts,  that  the  Asiatic  continent  extended  soutl\^astwardIy 
in  Mesozoic  times  so  as  to  include  Australia  and  New  Zea- 
land ;  but  he  infers  that,  duiing  the  Tertiary,  New  Zealand  was 
separated  from  Australia,  and  at  length  Australia  from  the  main- 
land, by  the  gradual  sinking  of  the  continent;  and,  finally,  he 
comprises  all  the  islands  lying  to  the  southward  and  eastward 
of  Celebes,  including  the  Sandwich  Islands,  together  with  Aus- 
tralia and  New  Zealand,  in  one  distinct  province  called  the 
Australian.  He  infers  that,  within  the  Tertiary  period.  South 
Africa  was  separated  from  Northern  Africa  by  an  ocean  covering 
the  Sahara,  and  that  Madagascar  was  connected  with  the  main- 
land ;  and  that,  within  the  same  period.  South  America  was 
separated  from  North  Anierica  by  an  ocean  over  the  isthmus,  as 
indicated  by  a  comparison  of  the  fossil  and  living  animals  on 
either  side.  Brazil  and  Guiana  were  also  separated  into  islands 
by  an  extension  of  the  ocean  between  them  and  the  Andes.  In 
like  manner  (as  he  might  have  added)  the  eastern  portion  of 
North  America  was  efleetually  separated  from  the  western  por- 
tion, first,  by  a  mediterranean  ocean,  which  was  cut  otf  by  an  ele- 
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vation  of  the  continent  in  that  part  at  the  close  of  the  Cretaceous 
period,  and  secondly,  at  the  close  of  the  Eocene  period,  by  an 
immense  fresh-water  lake,  covering  the  region  of  the  great  plains 
to  the  east  of  the  Rocky  Mountains,  and  extending  northwardly 
from  middle  Kansas  far  into  British  Columbia  ;  and  this  lake  was 
still  further  enlarged,  at  the  close  of  the  Miocene,  so  as  to  extend 
southwardly  over  the  region  of  Texas  and  the  Gulf  of  Mexico, 
making  an  effective  water  barrier  to  the  end  of  the  Pliocene 
period.* 

Many  considerations  justify  the  inference  of  Mr.  Wallace  that, 
at  times  within  the  Miocene  and  Pliocene  periods,  there  was 
a  further  extension  southwardlv  than  now  exists  of  the  conti- 
nental  shores  of  Asia  so  as  to  give  a  continuous  land  area  from 
Celebes  around  to  South  Africa,  including  what  is  now  Java, 
Sumatra,  Ceylon,  Hindostan,  the  islands  to  the  northward  of  the 
Seychelles,  ard  Madagascar,  mostly  within  the  tropical  zone; 
and  also,  that  a  like  seaward  extension  of  the  eastern  shores  of 
Asia,  in  consequence  of  greater  emergence  of  the  land  in  those 
times,  reached  around  by  Japan  and  the  Aleutian  Islands  inclu- 
sive to  the  North  American  coast,  while  warm  temperatures  still 
continued  in  those  latitudes. 

These  views  are  further  supported  by  the  recent  soundings  of 
ocean  depths  over  tlie  globe,  by  which  it  appears  that  an  eleva- 
tion of  less  than  lOO  fathoms  (30  fathoms,  according  to  Dana  and 
Marsh),  in  the  region  of  Behring's  Strait^,  would  join  the  two 
continents  by  a  wide  belt  of  land.  And  an  elevation  of  500  to 
ifOOO  fathoms  would  give  continuous  land  from  Scotland  by  the 
Faroes  and  Iceland  to  Greenland,  and  even  to  Canada  and  New 
England.  Eminent  botanists,  on  a  comparative  study  of  the  plants 
of  Europe  and  America,  and  of  Spitzbergen  and  Greenland,  have 
been  led  to  infer,  that  there  must  have  been  some  such  land  con- 
nection in  Tertiary  times,  by  means  of  which  plants  native  to 
America  found  their  way  into  Europe,  or  were  distributed  into 
both  America  and  Europe  from  the  Arctic  region.  The  Miocene 
flora  of  Spitzbergen  as  described  by  Heer  (according  to  Prof. 
Gray)  has  "  two  Magnolias,  representing,  probably,  the  highest 
degree  of  temperature  of  the  Arctic  of  that  epoch,  equivalent  to 

*  Systematic  Geology.    By  Clarence  King,  U.  S.  Geologist.    4to,  pp.  450-458.     Wash. 
in|{tiMt,  lojS. 
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that  of  the  present  time  of  the  middle^States  of  North  America,'* 
where  Magnolias  still  survive*  It  seems  highly  probable,  even 
if  there  be  as  yet  no  certain  evidence  of  the  fact,  that  there»  con- 
tinued to  be  land  above  water  in  that  North  Atlantic  region  until 
times  within  the  human  period.  Some  geologists  have  deemed  it 
quite  probable,  and  Mr.  Croll*  has  given  some  proofs,  that  Green- 
land was  connected  with  Northern  Europe  as  recently  as  the 
glacial  epoch.  The  stone  implements  discovered  by  Dr.  C.  C. 
Abbot  in  the  river  gravels  of  the  Delaware  (according  to  Prof 
Shaler)  "prove  the  existence  of  interglacial  man  on  this  part  of 
our  shore." 

But  geology  demonstrates  that  the  continents  have  been  dis- 
tinctly marked  out  and  separated  in  the  main  (though  not  entirely.) 
by 'deep  and  wide  seas  from  the  earliest  periods.  The  recent 
soundings  render  it  probable,  if  not  certain,  that  there  has  always 
been  a  deep  sea  between  Madagascar  and  Australia  in  the  direct 
line  across.  This  would  seem  to  preclude  the  conjecture  of  some 
writers  (and  more  recently  of  Haeckelf  and  PeschelJ)  in  the  man- 
ner as  stated  by  them,  that  a  continental  "Lemuria"  once  existed 
there,  which  is  now  sunk  beneath  the  Indian  Ocean.  There  is 
perhaps  no  longer  any  need  of  so  large  an  assumption,  since  the 
land  extensions,  suggested  by  Mr.  Wallace,  appear  to  be  sufficient 
to  explain  all  the  known  facts,  and  are  far  more  certain  in  a  geo- 
logical point  of  view. 

Upon  this  general  survey,  taking  into  view  the  configurations 
of  continents  and  oceans  and  the  continuity  of  land  areas,  in  the 
Miocene  and  later  times,  in  reference  to  the  geological  and  geo- 
graphical distribution  of  the  Mammalia,  the  first  great  facts  that 
strike  the  mind  are  these :  That,  as  far  back  as  the  Eocene, 
Lemurs  existed  within  the  Palaearctic  province  above  defined, 
and  extended  southwardly  into  Madagascar  on  the  west  and  into 
Celebes  on  the  east,  where  they  still  survive  in  some  species, 
having  been  sufficiently  protected  from  entire  extinction  in  those 
remote  situations  ;  that  in  the  Miocene  the  Simiadag  also  existed 
within  that  same   Palaearctic  area,  where  they  for  the  most  part 

have  become  extinct  (as  the  Lemurs  also  have  entirely),  in  later 

I  ■  . — ^^^_^^^^__^^^^^__^.^^_^___^_^^_^^^^.^— _^_^__^^^^^ 

*  Climate  and  Time  in  Geological  Relations.    By  James  Croll.    New  York,  iMs. 
t  History  of  Creation.    Trans,  by  E.  Ray  Lancaster.     New  York    1876. 
X  The  Races  of  Man  and  their  Geographical  Distribution.    By  Oscar  Peschel.    New 
York,  1876. 
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periods,  though  they  still  survive  in  some  species  in  the  forest- 
covered  regions  of  the  South  African  province  and  in  the  Orien- 
tal area,  of  which  Sumatra  and  Borneo  may  be  taken  as  a  centre, 
in  which  now  separated  provinces  they  have  had  a  distinct  evo- 
lution into  the  differences  of  genera  and  species  that  still  remain  ; 
that  the  same  ap>pears  to  be  true  of  the  larger  Carnivora  and  the 
Elephants,  which  once  extended  farther  north  in  the  Palaearctic 
province,  but  became  extinct,  in  later  periods,  within  that  area, 
though  they  still  survive  in  the  species  of  Africa  and  India ;  and, 
finally,  that  in  the  Upper  Miocene,  the  anthropoid  Apes  {Dryo^ 
fithecus  and  Pltopithecus)  lived  as  far  north  in  the  Palaearctic 
province  as  Greece  and  France,  in  which  province  they  have  long 
since  become  extinct,  though  they  still  survive  in  the  Orang  of 
the  Oriental  area  and  in  the  Chimpanzee  and  Gorilla  of  South 
Africa,  in  zones  of  tropical  forest. 

Now,  in  regard  to  Man,  it  is  manifest  that  his  distribution  over 
the  earth  must  have  pursued  an  analogous  course,  under  the  three- 
fold operation  of  evolution,  migration  over  continuous  land  ^reas, 
and  extinction  in  some  areas ;  and  that  all  existing  races  are  like 
survivals  in  branching  lines  of  descent,  reaching^  back  to  the  ear- 
liest progenitors  that  might  be  called  human,  within  the  Tertiary 
period,  and  that  those  earliest  progenitors  may  have  dwelt  as  far 
north  as  the  Palaearctic  province. 

It  may  now  be  considered  as  scientifically  demonstrated  that 
Man  existed  in  Europe  in  the  Miocene  period.  It  was  long  since 
satisfactorily  proved  that  he  existed  there  during  the  interglacial 
warm  epochs,  if  not  in  preglacial  times ;  and  it  was  a  rational 
inference  that  he  must  have  lived  there  in  the  Pliocene.  While 
discoveries  of  human  remains  were  as  yet  limited  to  the  Quater- 
nary period,  this  whole  time  was  considered  under  two  divisions: 
one  called  the  Paleolithic  epoch,  from  which  stone  or  flint 
•"Jplements  were  the  only  remains,  and  the  other  called  the  Neo- 
'•"^ic, from  which  human  skulls  and  bones  have  been  preserved, 
together  with  implements  of  horn,  bone,  and  ivory,  as  well  as 
*tonc  or  flint.  The  antiquity  of  these  remains  can  be  expressed 
^^  in  terms  of  geological  time  ;  but  the  facts  show  that  the  whole 
^  historical  time  would  be  as  nothing  to  the  length  of  the  Neo- 
lithic epoch,  and  that  this  Palaeolithic  epoch  must  have  been  im- 
®**8urably  longer  still.     These  Neolithic  skulls  differ  much  in 
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type,  some  of  them  being  of  extremely  low  forms,  while  others 
are  not  remarkably  inferior  to  the  older  skulls  of  known  white 
peoples,  and  they  are  thought  by  some  to  resemble  those  of  the 
Lapps,  and  by  others  to  be  not  much  unlike  those  of  people  who 
still  survive  in  France.  The  inferior  type  is  said  to  indicate  a 
race  small  in  stature,  with  a  small  brain,  retreating  forehead^ 
prominent  superciliary  ridges,  and  projecting  jaws. 

More  recently.  Dr.  Paul  Broca  has  established  the  existence  in 
Europe  of  at  least  three  distinct  fossil   human   races,  connected 
with   two    essentially    diflerent   types:    one  the  dolichocephalic 
(long-headed),    the    other  the  brachycephalic    (short-headed). 
The  three  races  are  distinguished   as  those  of  Canstadt,  of  Cro- 
magnon,  and  of  Furfooz.     The    first   is   described    as   long-flat- 
headed,  of  which  the  Neanderthal  skull  is  an  example,  recalling 
the  form  of  the  head  in  the  anthropoid  Apes.     The  cranial  capa- 
city is  even  smaller  than  that  of  the  Hottentots  and  Australians. 
Other  characteristics  of  inferiority   are    the  prominence  of  the 
incisors,  the  great  size  of  the  jaws,  the  total  absence  of  chin,  and 
of  the  alveolar  arch.     This  race  appears  to  have  been  nearly  ex- 
terminated by  the  intrusion  of  that  of  Cromagnon.  This  intruding 
type  approaches  that  of  the  Caucasians,  but  exhibits  peculiarities 
which  distinguish  them  from  all   modern  races.     It  coincides  in 
age  with  the  second  or  Neolithic  half  of  the  Qiiaternary  epoch. 
The  race  of  Furfooz,  which  goes  back  to  the  age  of  the  Reindeer 
in  France,  was  a  small,  brachycephalic  or  round-headed  type, 
being  only  from  4  J  to  5  feet  in  height,  "descending  to  the  level  of 
the  Lapps."     It  approaches  nearer  to  the  race  of  Canstadt  than 
to  that  of  Cromagnon.     They  dwelt  in  caverns  and  lived  by  the 
chase.     Their  implements  were  of  a  rude  sort,  but  they  made 
pottery.     This  is  said  to  indicate  a  date  a  little  before  the  epoch 
of  polished  stone.      These  Neolithic  people  were  all  evidently 
savage  barbarians,  living  as  hunters,  sheltered  in  caves,  and  were 
eaters  of  raw  flesh.     The  Palaeolithic  men  must  have  been  in  a 
still  ruder  and  merely  animal  condition.    Both  have  been  spoken 
of  as  having  a  mode  of  life  resembling  that  of  the  Esquimaux,  or 
the  Australians.    Not  that  they  were  necessarily  the  same  in  race, 
but  only  (for  that  matter)  that  they  belonged  to  branching  streams 
of  the  human  family  that  had  as  yet  only  reached  a  stage  of  pro- 
gress comparable  with  that  in  which  these  races  now  are. 
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Prof.  Dawkins  supposes  that  these  skulls  of  the  higher  type 
may  have  belonged  to  the  ancestors  of  the  Celts ;  but  the  more 
recent  discussions  of  the  French  anthropologists,  indicating  the 
existence  of  several  distinct  types  rather  than  any  one  that  might 
be  called  Celtic,  would  seem  to  negative  such  an  inference.  In 
some  from  the  valley  of  the  V^z^re,  Dr.  Broca  finds  certain  pecu- 
liarities in  the  anatomical  structure,  in  respect  of  which  they  ap- 
proach nearer  to  the  gorilla  than  to  modern  men,  while  in  other 
points  they  differ  more  from  the  apes  than  do  the  present  races. 
M.  Topinard*  concludes  that  the  dolichocephalic  and  platycepha- 
lic type  of  the  skulls  of  Canstadt,  Eguisheim,  &c.,  and  of  the 
Neanderthal  skull,  was  that  of  the  oldest  people  whose  bones 
have  yet  been  found  in  France  ;  that  at  the  close  of  the  Palaeoli- 
thic epoch  a  brachycephalic  people  appeared  in  France  in  small 
numbers,  and  were  followed  by  an  invasion  of  dolichocephals 
from  the  north,  and  that  there  was  then  another  invasion  of  bra- 
chjcephals,  at  the  close  of  the  polished-stone  epoch,  along  both 
sides  of  the  Alpine  range,  and  that  these  people,  mixing  with  the 
original  races,  formed  the  Celtic  type  in  central  France.  But, 
considering  that  the  remotest  historical  researches  concerning 
the  Celts  do  not  trace  them  back  beyond  the  i6th  century  B.C., 
and  then  exhibit  them  in  a  course  of  migration  from  the  east,  and 
that  these  men  of  the  NeoJithic  age  must  have  been  older  by 
incalculable  centuries,  any  identification  of  them  with  the  histo- 
rical Celts  becomes  entirely  imaginary,  and  must  be  deemed 
quite  inadmissible. 

Prof.  Dawkins  and  some  of  the  French  ethnologists  agree  in 
identifying  the  smaller  race  as  the  ancestors  of  the  short,  black- 
haired,  brown  or  swarthy  people  called  Iberians  or  Basques ;  and 
this  brown  race  is  traced  from  the  shores  of  the  Mediterranean 
Sea  to  the  British  Islands ;  and  they  are  considered  to  have  been 
the  cousins,  if  not  the  direct  descendants,  of  the  brown  race  of 
Northern  Africa.  That  a  brown  race  once  occupied  both  shores 
of  the  Mediterranean  Sea,  and  were  the  ancestors  of  the  Basques, 
may  be  highly  probable  on  many  grounds ;  but  the  identity  of 
this  race  with  the  small  people  of  the  Neolithic  epoch  may  very 
-well  be  doubted  until  better  evidence  than  any  yet  found  has  been 
produced. 

*  Anthropolofj^.    Trans,  by  R.  T.  II.  Hartley,  M.D.    London,  1S7S. 
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Again,  Prof.  Dawkins  conjectures  that  the  older  PalaBolithic 
men  may  have  been  the  ancestors  of  the  Arctic  Esquimaux ;  but 
the  only  ground  stated  for  this  inference  is,  that  they  appear  to 
have  l^ved  under  like  conditions,  and  used. similar  implements 
and  arts.  This  assumption  would  imply  that  these  people  had 
retired  out  of  Europe,  either  northeastwardly  across  all  Siberia 
to  North  America,  or  northwestwardly  over  land  now  submerged 
to  Greenland ;  or  that  they  had  become  wholly  extinct  in  the 
European  area  after  the  glacial  epoch ;  or,  again,  that,  prior  to 
that  epoch,  they  had  migrated  westwardly  from  America  across 
all  Asia  into  Europe,  and  afterwards  become  extinct  in  the  Euro- 
pean area.  Either  supposition  is  perhaps  possible.  The  Tchut- 
chies,  Samoieds,  and  other  tribes  of  Northeastern  Siberia  are 
described  as  more  nearly  resembling  the  American  Esquimaux 
than  the  Mongols  of  Asia ;  and  it  is  verj'  probable  that  they 
crossed  Behring's  Straits  from  America  in  recent  times.  Such 
migrations  may  have  followed  the  Arctic  shores  even  into  Eu- 
rope in  very  remote  epochs.  Indeed,  during  the  warm  tempera- 
tures preceding  the  glacial  epoch,  there  would  seem  to  have  been 
nothing  to  prevent  their  distribution  all  around  the  Arctic  circle. 
And  considering  the  vast  lapse  of  time  and  the  wide  extent  of 
such  possible  migrations  of  the  more  primitive  peoples,  together 
with  the  effect  of  extinctions  over  large  areas  in  later  times  by 
the  pressure  of  more  warlike  and  superior  races  upon  them,  and 
that  possibly  within  the  glacial  epoch  there  may  have  been  a  land 
connection  between  Northern  Europe  and  Greenland,  the  hypo- 
thesis may  not  be  unreasonable.  On  the  other  hand,  the  proofs 
seem  to  be  quite  as  strong  that  Europe  was  first  inhabited  by 
races  entering  it  from  the  southeast. 

Here,  it  must  be  borne  in  mind  that  this  division  of  the 
Quaternary  into  two  or  more  epochs  is  in  some  measure  arbi- 
trary, however  convenient  for  study.  But  there  is  no  need  of 
supposing  any  break  in  the  continuity  of  animal  life  through  all 
actual  changes.  There  were  alternate  elevations  and  submer- 
gences during  the  glacial  epoch,  at  times  uniting  the  British 
Islands  with  the  continent,  and  joining  Europe  with  Northern 
Africa  across  the  Straits  of  Gibraltar,  and  across  by  Sicily  and 
Malta  to  the  region  of  Tunis;  and,  in  the  alternations  of  climate, 
animals  of  the  southern  or  African  fauna' and   arctic  animals,  as 
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'^ell  as  those  of  more  temperate  regions  between  them,  were  rang- 
ing  northward   or  southward  as  the  conditions  changed.     It  is 
<iertain  that  some  Pliocene  species  of  mammalia  were  continued 
into  the  Postpliocene  of  Europe  without  much  change,  while  oth- 
-ers  were  greatly  modified.     That  these  Palaeolithic  men  were  in 
SL  Stage  of  progress  in  arts  and  modes  of  life  and  mental  capacity, 
xiot  above  the  rudest  stage  of  stone  implements,  is  certainly  an 
important  fact ;  but  it  has  no  tendency  to  prove  an  identity  with 
the   Esquimaux  in.  respect  of  race.     Later,  and  in  the  Neolithic 
.agcw^e  have  peoples  that  had  learned  the  use  of  bone  and  ivory, 
of  barbed  spears  for  catching  fish,  and  of  bone  needles  for  sewing 
the  skins  of  beasts,  and  had  acquired  some  skill   in  etching  or 
scratching  figures  of  animals  on  pieces  of  ivory,  horn,  or  bone. 
Evans*  finds  in  the  Palajolithic  caves  and  river  gravels  in  Eng- 
land three  stages  of  human  workmanship,  distinguishing  an  age 
of  roughly-chipped,   another  of  finely-chipped,   and   a   third  of 
polished  flints,  corresponding  to  similar  divisions  of  the  French 
anthropologists.     Geikief  separated   the  glacial   epoch  into  an 
alternation  of  glacial  cold  and  interglacial  warm  ages,  and  de- 
monstrated that  the  Palaeolithic  men  of  the  rough  flints  were  as 
old  in  Northern  Europe  as  the   first  interglacial  warm  age,  and 
in  all  probability  as  old   as  the  preglacial  mammals  of  southern 
types,  (hippopotamus,  rhinoceros,  &c.),  with  which  their  migra- 
tions were  associated.     This  association  would  rather  indicate  a 
southeastern  origin.     Evans  admitted  that  human  remains  might 
yet  be  found  in  the  Pliocene  or  even  in  the  Miocene.     DawkinsJ 
-concludes  that  the  extinct  mammalia  with  which  man  was  asso- 
ciated in  Europe  were  preglacial,  and  that  man  in  all  probability 
migrated  into  Europe  with  them  in  preglacial,  that  is,  in  Pliocene 
times.     We  have  the  authority  of  Prof.  Whitney  for  the  existence 
of  human  remains  in  the  Pliocene  of  California,  and  of  M.  Desno- 
yers  for  their  existence  in  the  Pliocene  chalk-pits  of  St.  Pres  in 
France.     Prof.  G.  Capellini  of  Bologna  has  described  bones  of  a 
cetacean    {balcenotus)    from   the  Pliocene  of  Tuscany,  showing 
deep  cuts   with  a  sharp  instrument,  which  he  believes  to   have 
been  the  work  of  man,  before  the  bones  became  petrified.    Sharp- 


•  Ancient  Stone  Implements,  &c.     By  John  Evans.     London,  1873. 
t  Great  Ice  Age.    By  James  Geikie,,F. U.S.    London,  1874. 
X  Cave  Hunting.    London- 
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ened  stakes  have  been  reported  from  the  Pliocene  deposits  of 
Switzerland,  but  the  work  was  so  rudely  done  that  it  was  consid- 
ered doubtful  by  some  whether  it  were  the  work  of  man  or  the 
beaver.  In  1872,  M.  Bourgeois,  produced  worked  flints  from  the 
Miocene  marls  of  Thenay  in  France,  which  were  then  thought  by 
some  archaeologists  to  be  mere  sports  of  nature,  so  rude  was  the 
workmanship.  But  in  1873  more  perfect  specimens  of  well^ 
chipped  spear-heads  from  the  same  marls,  produced  before  the 
Anthropological  Society  of  France,  were  pronounced  by  M.  Mor-  * 
tillet  to  be  unquestionably  of  human  workmanship ;  and  he 
claimed  the  right  to  speak  of  "Tertiary  man,  or  (more  exactly) 
the  precursors  of  man."  Dr.  Paul  Broca  recognizes  these  facts 
as  collected  by  competent  observers,  as  accepted  by  many  emi- 
nent savans^  and  as  showing  '*the  existence  of  an  intelligent  being 
who  knew  how  to  cut  flint,  and  who  could  be  nothing  else  than 
man,"  in  the  Middle  Miocene  :  but  he  conceives  that  they  are  "not 
yet  sufficiently  numerous  nor  incontestable  to  constitute  deflnitive 
proof"  and  to  place  Tertiary  man  "on  the  platform  of  science." 

Thus  we  find  traces  of  human  workmanship  so  rude  and  indis- 
tinct that  it  is  difficult  to  determine  whether  it  was  the  work 
of  art  or  nature.  It  has  been  objected  that  no  one  species  of 
mammal  of  Miocene  age  had  come  down  unchanged  to  the  pres- 
ent time,  and  that  these  Miocene  evidences  of  human  agency  were 
so  immensely  anterior  to  the  Qiiaternary  men  of  the  flint  imple- 
ments as  scarcely  to  be  credible  or  admissible.  But  it  has  been 
answered,  and  very  justly,  that  by  the  light  of  zoological  science 
it  is  not  at  all  necessary  to  suppose  that  these  Miocene  men  were 
even  of  the  same  species  as  those  of  the  Quaternary  epoch ;  un- 
less, indeed,  the  idea  of  a  species  must  include  types  as  low  in 
the  scale  as  the  (jorilla.  There  must  certainlv  have  been  a  time 
when  the  earliest  creatures  which  we  would  venture  to  call  hu- 
man were  just  l)cginiiing  to  learn  how  to  chip  flints  and  sharpen 
stakes.  The  Afric;in  gorilla  knows  how  to  build  a  platform  for 
his  bed  on  the  branches  of  a  tree,  and  it  is  said  he  will  come  down 
and  warm  himself  bv  the  fire  which  the  hunter  has  left :  but  he 
does  not  know  enough  to  put  on  more  wood  to  keep  the  fire  burn- 
ing. His  reason  does  not  see  the  logical  connection  between  the 
fire  and  the  wood,  and  his  eye  has  never  discovered  the  sequence 
of  fact. 
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In  a  general  view,  it  is  manifest  that  for  the  origin  of  the 
human  family  we  must  go  back  nearly  (if  not  quite)  to  the  begin- 
ning of  the  Miocene  period.  M.  Topinard  places  the  marls  and 
spear-heads  of  Th^nay  in  the  Lower  Miocene  ;  and  he  considers 
the  existence  of  Man  in  this  stage  of  the  Miocene  formations  to  be 
a  "clearly  revealed  scientific  fact."  The  condition  of  things  in  the 
Eocene,  or  Cretaceous,  period  was  not  such  as  to  render  it  proba- 
ble that  any  form  or  type  of  creature  that  could  be  called  human 
then  existed.  But  in  the  Miocene  the  geographical  configura- 
tions of  land  and  sea,  the  character  of  the  fauna  and  flora  and 
other  physical  conditions,  and  the  large  developement  of  the  Ape 
family  into  species  (some  of  which  in  size  exceeded  the  human 
stature),  may  render  it  highly  probable  (if  not  quite  certain)  that 
the  complete  transition  to  the  human  form  had  then  taken  place. 
The  Miocene  Dryopithecus  is  found  to  exhibit,  not  only  anthro- 
poid characters,  but  a  dentition  intermediate  between  that  of  man 
and  the  apes.  It  is  somewhere  in  this  period  that  Dr.  Darwin* 
has  placed  his  synthetic  type  of  the  earliest  progenitors,  partly 
human  and  partly  ape-like  in  form,  from  whom  have  descended 
in  branching  lineal  descent  the  human  streams,  running  parallel 
with  other  contemporaneous  lines  of  descent  which  have  deviated 
in  other  directions,  or  which  have,  in  later  times,  either  become 
wholly  extinct,  or  only  reached  as  yet  such  forms  as  those  of  the 
Orang  and  Gorilla.  And,  in  a  purely  zoological  point  of  view, 
he  finds  no  reason  to  doubt  that  the  very  first  deviations,  leading 
to  the  Catarhine  Apes  in  one  direction  and  to  human  forms  in 
another,  began  as  far  back  as  the  Eocene.  It  is  very  certain  that, 
in  the  course  of  these  vast  periods  of  geological  time,  innumera- 
ble tribes,  peoples,  and  varieties  or  races,  have  become  extinct. 
Some  peoples  are  known  to  have  become  extinct  within  the  his- 
torical period,  and  others  are  fast  disappearing.  Indeed,  these 
Palseolithic  men  of  the  flint  implements  must  be  regarded  as  an 
extinct  people,  if  not  an  extinct  race.  The  ancient  Mound- 
builders  of  the  Mississippi  valley  and  the  stone-builders  of  Central 
America  may  be  said  to  be  extinct,  though  they  were  doubtless 
branches  of  the  whole  American  stem,  which  still  survives  in  the 
existing  peoples  of  the  red  race. 

That  man  existed  on  the  western  coasts  of  North  America,  in 

•  The  Descent  of  Man.    New  York,  1871. 
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the  Pliocene,  can  scarcely  be  doubted  since  the  discoveries  in 
California  reported  by  Prof.  Whitney.  Nor  can  it  now  admit  of 
question  that  men  lived  on  the  shores  of  the  Delaware  and  on  the 
eastern  coasts  as  far  back  as  the  glacial  period,  to  which  the  stone 
implements  discovered  by  Dr.  Abbot  in  the  gravels  of  that  river 
have  been  assigned.  It  is  equally  certain  that  men  lived  with  the 
mastodon  in  the  .times  of  the  Loess  of  the  Missouri  valley,  as 
proved  by  the  recent  disco verj*  by  Dr.  Aughey,  in  Iowa  and  Ne- 
braska, of  mastodon  bones  and  flint  arrow-heads  hing  together 
in  that  deposit  under  such  circumstances  as  to  exclude  the  pK>ssi- 
bility  of  later  drif\ings  ;  not  to  mention  similar  discoveries  of  the 
late  Dr.  Koch  in  alluvial  river  bottoms  in  Missouri,  where  such 
driftings  were  possible.  Human  remains  have  been  found,  also, 
in  Postpliocene  caves  in  Bnizil  and  Buenos  Ayres.  But  hitherto 
none  have  been  discovered  in  Miocene  deposits  on  this  continent. 
To  the  eastward  of  that  great  Pliocene  lake  that  extended  along 
the  Rocky  Mountain  range  from  where  the  gulf  of  Mexico  now 
is  far  northward  into  British  America,  neither  human  nor  ele- 
phant remains  have  been  found  in  Pliocene  or  any  earlier  depos- 
its. It  was  not  until  the  end  of  the  Pliocene  that  this  ancient 
barrier  was  cut  otV  bv  the  turthcr  elevation  of  the  continent :  and 
then  only  is  it  probable  tliat  either  man*  or  the  mastodon,  or  the 
megalonyx  and  other  South  American  t\[>es  of  animals,  could 
cross  to  the  eastern  jH^rtiv>n  of  Nortli  America ;  and  it  is  in  Post- 
pliocene  dejH^sits  only  that  their  u^nains  are  found  in  that  area« 
No  antluv|HMd  apes  have  ever  Ihhmi  found  anywhere  on  the  con- 
tinent of  America.  Thus*  while  it  is  certain  that  man  existed  in 
the  MiiVene  iH^riod  on  the  v^ther  o\MUinent*  the  earliest  e\ndences 
of  his  existence  on  this  contii\enl  Wlon^;;  tv>  the  Puvvene  of  the 
Pacific  ci^asts  :  and  thi»  fsU  t  |VMnts  to  the  PUvvene  lanvi  connec- 
tion acivss  Hehrin>:*s  Strait*  as  ^he  |Mth\\M  S\  which  he  reached 
America. 

The  question  m^w  is.  in  wh.a  |MM  \^t  ihv*  \M»,;h  the  human  type 
first  appeaunl  llitheUo.  ^wK>^»st>  h>uv  )SMutv\l  K^  Southeast- 
ern Asia  as  the*m\»*t  |^\4mMo  j^UvV  x'^t  sM\);^u\  ^  and  s<nwe  writers 
have  imajiine\l  a  sunken  /^^^•tJi**^  n\  \V  l^^han  VVean*  lYof. 
Owen  has  si^nitWantU  intinMUs)  lh,^l  Ih^^  A\(9^tu^hau  iK^Tv>es  are 
a  sur\*ival  of  one  ^^t'  ihc  \vl\lvM  ^a\^^  wt  t^w'  v^Hh  iu  thvvw  rr^mote 
islands  wheie  they  h^i\t^  I\h«uI  |Mn^HvIiK^\  ^nnw^  tlvf  ^l^;:^n^rsstoIls 
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of  later  and  stronger  races ;  and  that  they  still  exhibit  a  certain 
quadrumanous  proclivity  to  nakedness  and  a  savage  repugnance 
to  anything  like  civilization.  The  same  thing  may  be  said  of  the 
Buschmen  of  Southern  Africa.  Like  survivals  of  older  types  ap- 
pear elsewhere  in  the  midst  of  races  with  which  they  have  little  or 
no  affinity  of  type,  or  language ;  such  are  the  Ainos,  the  Minco- 
pies,  the  Veddahs,  and  the  Basques.  The  geographical  position 
of  the  Negro  type  in  the  Australian  province  on  the  one  hand 
and  in  the  South  African  on  the  other,  now  so  far  separated,  is 
obviously  analogous  to  that  of  the  Lemurs  in  Celebes  and  in 
Madagascar  (a  type  which  goes  back  to  the  Eocene  in  Europe)  ; 
and  it  is  quite  analogous  to  the  distribution  of  the  anthropoid 
apes  into  South  Africa  on  the  one  hand  and  into  the  Oriental 
province  on  the  other  (a  type  which  goes  back  to  the  Miocene 
within  the  Ifalcearctic  area).  And  it  is  obvious  that  if  human 
forms  existed  within  that  same  area  in  the  Miocene,  their  range 
may  as  well  have  extended  from  Asia  to  Europe,  as  did  that  of 
the  higher  apes.  In  such  case,  there  could  be  no  more  difficulty 
in  accounting  for  their  distribution  southwardly  into  South  Africa 
on  the  one  hand  and  into  Australia  on  the  other  by  the  pathway 
of  continuous  land,  then  extending  around  from  Australia  to 
Madagascar  and  South  Africa,  than  in  the  case  of  the  lemurs  and 
the  anthropoid  apes.  It  is  certain  that  until  the  glacial  epoch 
there  was  no  such  cold  in  the  European  portion  of  the  Palaearctic 
province  as  would  drive  such  primitive  men  more  southward  on 
pain  of  extinction  in  that  area.  Other  causes  indeed  may  have 
destroyed  them  in  those  more  northern  areas,  where  the  anthro- 
poid apes  certainly  perished,  before  the  glacial  times.  The 
extinction  there  of  the  inferior  tribes  and  types  may  have  been 
caused  by  the  aggressions  of  the  stronger  races  that  had  arisen  in 
the  course  of  time.  That  this  Negro  type  did  once  extend  from 
Australia  around  to  South  Africa,  there  is  some  confirmation  in 
the  fact  that  even  now  as  we  go  northward  from  Australia  this 
type  may  be  distinctly  traced  as  still  surviving,  in  some  part  only 
as  a  modification  of  form  and  color  as  in  the  Negritos,  the  Minco- 
pies  of  the  Anduman  Islands  and  Borneo,  the  Veddahs  of  Ceylon, 
and  the  black  tribes  of  the  Nilgherries  in  Hindostan,  but  for  the 
most  part  as  mixtures  of  the  Negroes  with  other  races,  forming 
the  various  negroid  peoples  that  still  survive  in  those  areas  and 
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along  the  coasts  of  Hindostan  and  Beloochistan  even  to  the  an- 
cient Colchis  on  the  Black  Sea,  where  traces  of  them  were  found 
within  the  historical  period.  At  the  earliest  Egyptian  dates,  Ne- 
groes were  known  to  the  Egyptians  as  living  to  the  southward 
of  Egypt.  On  the  monuments  of  the  XII.  Dynasty,  2300  B.C. 
(according  to  M.  Topinard*),  prognathous  negroes  with  woolly 
hair,  called  Nashu^  are  figured,  together  with  red,  yellow,  and 
white  races.  On  all  historical  data,  it  would  appear  that  the 
aboriginal  area  of  the  African  Negroes  must  have  been  to  the 
southward  of  the  Great  Sahara  as  well  after  as  before  the  ocean 
retired  from  it ;  that  is,  they  properly  belong,  in  all  recent  times, 
to  the  South  African  province  of  Wallace.  But  all  idea  of  an 
absolute  and  entire  separation  of  this  province  from  the  Austra- 
lian, in  all  earlier  periods,  may  as  well  be  abandoned. 

In  a  general  view,  and  leaving  out  of  consideration  the  inter- 
mediate gradations  due  to  migrations  and  intermixtures  at  later 
dates,  the  Negro  type  is  found  occupying,  on  the  whole  and  as 
well  in  geological  time  as  in  the  historical  period,  the  southern- 
most areas  of  all  the  human  populations.  The  brown  and  reddish- 
brown  types  occupy,  on  the  whole,  the  next  more  northern 
areas,  extending  in  the  western  direction  by  Hindostan  across  the 
Indus  to  Southern  Arabia  and  Northern  Africa  and  Southern  Eu- 
rope even  to  the  Azores,  first  peopled  by  the  Guanches,  and  in  the 
eastern  direction  over  the  Oriental  province  and  the  Pacific  isl- 
ands, with  more  or  less  of  mixture  with  other  types,  even  to  New 
Zealand  and  the  Sandwich  Islands.  It  is  evident  that  the  yellow- 
ish types  originally  occupied  areas  lying  still  further  northward 
and  more  inland,  though  the  Malays  and  Indo-Chinese  and  some 
ofiTshoots  from  the  more  northern  Caucasian  or  white  stock  have, 
in  later  times,  ranged  southwardly  over  the  same  islands  of  the 
Pacific,  overlaying  or  driving  back  the  older  brown  and  black 
races  and  largely  mixing  with  them.  This  was  the  conclusion  of 
Col.  Hamilton  Smith  many  years  ago,  as  it  is  also  that  of  more 
recent  ethnologists,  and  it  is  sustained  by  many  evidences.  The 
Kawi  languages  of  these  brown  and  yellow  races,  extending  from 
the  Malayan  peninsula  to  Madagascar  and  over  the  Pacific  islands 
to  the  eastward,  afford  some  confirmation  of  this  general  course 
of  distribution.     The  recent  studies  of  Mr.  Whitmee  of  Australia 

•  Anthropology,  tr.  by  Bartley,  p.  428. 
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upon  the  Polynesians  bring  him  to  a  similar  result.  Such  also 
appears  to  be  the  opinion  of  M.  Hamy.  There  are  indeed  dif- 
ferent shades  of  color  among  the  negroes  as  well  as  among  the 
brown  or  the  yellow  races.  Nevertheless,  when  the  probable 
course  of  migration  and  geographical  distribution  is  duly  consid- 
ered, the  general  distinction  of  black,  brown  and  yellow  bands 
of  color  becomes  as  apparent  as  is  the  distmction  of  the  white 
band  of  color  and  type  of  the  still  more  northern  Caucasian  race 
from  all  the  rest.  This  distinction  of  bands  of  color  and  type  is 
strongly  confirmed  by  the  observations  of  Dr.  E.  Lambert  of  the 
Royal  Academy  of  Belgium  upon  the  difterences  in  the  structure 
and  size  of  the  teeth  in  these  several  divisions  of  race ;  and,  in 
this  respect,  the  ascending  scale  of  evolution  in  the  order  of  black, 
brown,  yellow,  and  white,  is  distinctly  manifest,  ^uch  anoma- 
lous peoples  as  the  Esquimaux,  the  Australian  negroes,  the  Hot- 
tentots, and  the  Fuegeans,  are  to  be  regarded  as  survivals  of  the 
older  races,  which  have  been  ^crowded  into  the  outer  extremes  in 
very  remote  epochs ;  and  so,'  in  reference  to  these  several  bands 
of  color,  their  existence  in  these  opposite  localities  is  rather  con- 
firmatory than  exceptional. 

The  three  distinct  species  of  the  human  family  defined  by  M. 
Topinard*  admit  of  arrangement  in  a  corresponding  order,  thus: 

I.  Black.  More  dolichocephalic,  black  skin,  hair  flat  and  rolled  to  a 
spiral,  very  prognathous,  radius  long,  buttocks  prominent,  breasts  (in  fe- 
male) elongated. 

II.  Yellow.  Brachycephalic,  lo^  stature,  yellowish  skin,  broad-flat 
base,  oblique  eyes  with  contracted  eyelids,  hair  scanty,  coarse  and  (in  sec- 
tion) round. 

III.  White.  Dolichocephalic,  tall  stature,  fair  complexion,  narrow 
face  projecting  on  the  median  line,  hair  abundant,  soft,  light  color,  and 
(in  section)  elliptical. 

M.  Topinard  does  not  undertake  to  make  a  distinct  species  of 
the  brown  and  reddish-brown  races.  He  regards  the  Berber  type 
as  composed  of  a  brown  autochthonous  ground-work  and  a  mix- 
ture with  northern  blonde  whites,  eastern  Arabs,  and  southern 
negroes.  The  Berber  type  may  have  been  composed  in  that  way  ; 
but  the  brown  autocthonous  ground- work  is  not  thus  accounted 
for.     It  is  perhaps  possible  that  a  brown  type  may  have  been 

*  Anthropology,  by  Bartley,  p.  511. 
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formed,  at  a  primitive  date,  by  the  mixture  of  black  and  yellow 
types ;  but  there  would  seem  to  be  no  good  reason  for  doubting 
that  the  brown  color  was  contemporaneous  with  the  earliest  evo- 
lution of  human  types ;  and  the  immense  area  occupied  by  the 
brown  races,  between  the  yellow  and  white  types  on  one  side  and 
the  black  type  on  the  other,  would  seem  to  furnish  strong  evi- 
dence that  such  must  have  been  the  truth. 

Those  ethnologists  who  have  taken  a  minute  survey  of  the  hu- 
man family,  as  it  is  now  distributed  over  the  earth,  have  found  it 
difficult  to  define  the  number  of  distinct  races.  On  such  superfi- 
cial survey,  the  number  has  grown  from  five  or  seven  to  twenty, 
sixty,  or  more  than  a  hundred.  The  strictly  ethnographical  re- 
view of  Dr.  Latham,  like  that  of  Dr.  Pritchard,  taking  the  races 
and  peoples  as  they  now  are,  and  without  much  regard  to  their 
geological  hi'story  in  time,  or  to  the  question  of  race  in  the  sense 
of  natural  lineage,  finds  them  gradually  merging  into  each  other 
in  form,  color,  capacity,  language,  and  customs.  Dr.  Pickering 
experienced  a  like  embarrassment  in  distinguishing  as  many  as 
eleven  races.  But  it  has  now  become  necessary  to  consider  the 
human  races  as  we  do  animals  and  plants  in  reference  to  lines  of 
descent  and  travel  over  different  surfaces  in  times  stretching  back- 
ward into  the  geological  periods.  In  this  deeper  view,  and  with 
due  regard  to  geographical  distribution,  the  several  distinct  bands 
of  color  and  type  above  specified  become  perceptible,  though  at 
the  present  time  they  appear  to  shade  off*  by  almost  insensible 
degrees  into  each  other,  like  the  bands  of  color  in  the  solar 
spectrum. 

It  is  much  the  same  in  respect  of  stature.  These  distinct  bands 
of  color  and  type,  compared  as  wholes,  show  an  average  differ- 
ence of  stature  and  size  of  brain,  while  the  gradations  are  conr 
siderable  within  each  band.  The  best  authorities  find  that  the 
mean  internal  capacity  of  the  skull  in  the  white  race  is  92.3  cubic 
inches  ;  in  the  American  reddish-brown  race,  87.5  ;  in  the  Asiatic 
yellow  race,  87.1  ;  and  in  the  black  race,  81.9.  In  stature,  the 
Australian  Negroes,  the  Negritos,  the  Mincopies  and  Veddahs  of 
the  east,  and  the  Buschmen,  Hottentots,  Akkas,  Obongos  and 
other  tribes  of  Africa,  are  by  whole  peoples  only  about  4J  feet 
in  height ;  the  yellow  Asiatics  are  in  general  short  and  slender, 
many  tribes  being  only  5  to   5 J  feet  in  height;    the  brown  and 


HOLMBS — DISTRIBUTION  OF  THE  HUMAN  RACE.  1/ 

reddish-brown  peoples  are  in  general  shorter  and  slimmer  than 
the  white  race,  many  tribes  being  only  5  to  5}  feet  in  height, 
while  some  tribes,  or  individuals,  have  been  described  as  tall  and 
stalwart  men ;  but,  on  the  whole,  the  largest  and  tallest  peoples 
are  found  among  the  white  race.  At  the  same  time,  considerable 
differences  in  individuals  exist  in  either  division.  The  same  ap- 
pears to  be  true  in  a  greater  degree  of  the  different  species  of  apes 
and  lower  animals ;  and  it  may  be  safely  inferred  that  like  differ- 
ences within  the  same  tribe  or  the  same  race,  and  between  dis- 
tinct races,  have  always  existed,  even  backward  to  the  earliest 
progenitors  of'  either. 

Some  of  the  American  Indians  partake  more  or  less  strongly 
of  the  Mongoloid  type  that  prevails  among  all  the  peoples  of  East* 
em  Asia  from  Malacca  to  the  Arctic  Ocean.  This  might  be  ex- 
pected in  northwest  America,  where  the  contact  with  northern 
Asia  has  been  nearer  in  all  recent  times.  The  more  ancient  and 
more  civilized  peoples  of  Mexico  anci  Central  and  South  America 
depart  farthest  from  the  Mongolian  type.  On  a  general  compari- 
son of  Mongolian  and  American  skulls,  and  especially  those  of 
greatest  antiquity,  a  well-marked  distinction  is  manifest,  and  par- 
ticularly in  the  brachycephalic  division  of  them,  as  may  be  seen 
in  Morton's  "  Crania  Americana."  Morton  found  the  difference 
sufficient  to  distinguish  the  American  from  every  other  race. 
Peschel  includes  the  yellowish  Malays  among  the  Mongols.  This 
yellowish  color  grows  lighter  as  we  go  northward  and  inland, 
and  ascend  the  Himalayas  and  the  higher  plateaus  of  northern 
Asia.  The  Chinese  are  lighter  than  the  Malays  ;  the  Japanese 
of  the  islands  are  darker  than  the  Chinese ;  and  the  Americans 
generally  are  still  darker.  The  Malays,  Indo-Chinese,  Chinese, 
Japanese,  and  the  Mongolians  of  higher  Asia,  and  in  like  manner 
the  American  Indians,  may  be  considered  as  having  occupied  their 
several  distinct  areas  from  times  reaching  far  back  into  the  geolo- 
gical periods.  Agassiz  noted  the  fact  that  the  areas  now  occupied 
by  the  different  races  of  men  corresponded  with  the  several  zoo- 
logical provinces,  characterized  by  different  species  of  animals ; 
and  this  must  imply  an  occupation  of  those  distinct  areas  for  a 
sufficient  length  of  time  to  account  for  differences  analogous  to  a 
difference  of  species.  This  difference  of  habitat  and  climate,  oper- 
ating through  an  immense  period,  may  help  to  account  for  the 
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actual  differences  of  type  and  color  between  them  and  the  red 
Indians ;  while  such'  Mongoloid  resemblances  as  really  exist  may 
be  explained,  in  part,  by  an  affinity  that  must  have  originated 
from  some  mixture  as  far  back  as  the  Pliocene  period,  when  the 
reddish-brown  race  was  making  its  passage  along  the  eastern 
-coasts  and  islands  of  Asia  (since  submerged)  into  northern 
America,  and  in  some  part  by  more  recent  infusions  and  mix- 
tures by  way  of  Behring's  Straits,  or  across  the  Pacific.  But 
however  much  the  Americans  resemble  the  Mongolians,  their 
resemblance  to  the  Guanches,  Berbers,  and  other  ancient  peoples 
of  the  western  branch  of  the  brown  band  of  races,  is  quite  as 
near,  and  their  resemblance  to  the  brown  race  of  the  Pacific 
islands  (the  eastern  branch)  is  still  greater.  Due  allowance  must 
be  made  for  long  separation  into  distinct  areas. 

The  general  truth  is  undeniable,  that  the  colors  of  the  exist- 
ing peoples  of  eastern  Asia  become  lighter  as  we  ascend  the 
Himalayas  from  southern  and  eastern  India,  and  enter  upon  the 
elevated  and  colder  regions  of  northern  Asia.  This  view  is  coun- 
tenanced by  what  has  happened  to  the  historical  Aryans  in  Hin- 
dostan,  in  a  reverse  way.  They  are  known  to  have  descended 
into  the  plains  of  India  from  the  elevated  regions  to  the  north  of 
the  Hindu  Kush,  most  probably  (according  to  Bunsen)  twenty 
thousand  years  ago  at  least,  subduing  and  overlaying  the  brown 
aboriginal  natives  of  lower  types.  They  have  retained  for  the 
most  part  the  stature  and  features  and  intellectual  superiority  of 
the  Caucasian  race,  but  in  color  they  have  changed  to  various 
shades  of  brown,  according  to  the  country  they  have  inhabited. 
As  we  now  find  them,  they  are  darker  as  we  descend  toward  the 
Gangetic  plain.  The  Ddrds,  occupying  the  valleys  of  the  upper 
Indus,  at  an  elevation  of  eight  to  ten  thousand  feet  above  the  sea, 
and  in  latitude  34®  to  36°  N.,  are  of  a  complexion  (says  Mr. 
Drew*)  "  moderately  fair  and  sometimes  light  enough  for  the  red 
to  show  through  it";  and  they  are  stout,  well-proportioned,  of  a 
good  cast  of  countenance,  with  hair  usually  black,  sometimes 
brown,  and  with  brown  or  hazel  eyes.  The  Kashmirians,  who 
occupy  a  basin  of  the  middle  mountains,  at  an  elevation  of  59^00 
to  7,000  feet  above  the  sea  and  in  latitude  33®  to  341®  N.,  though 
fine  specimens  of  the  Aryan  type,  are  not  so  light  in  color  as  the 

*  The  Northern  Barrier  of  India.    By  Frederic  Drew.    London,  1877. 
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D^rds;    but  they  are  somewhat  lighter  than  the  Dogrds,  who 

-occupy  the  foot-hills  at  an  elevation  of  3,000  feet  above  the  sea, 

in  latitude  32**  to  33i*'N.,  and  are  described  as  of  a  comparatively 

light  shade  of  brown,  darker  than  the  almond  husk,  which  is  the 

color  of  the  women,  who  are  less  exposed  to  the  sun  and  weather. 

They  have  a  good  countenance  and  a  hooked  nose.     Still  darker 

shades  are  found  among  the  high  caste  Brahmans  of  the  lower 

plains.     The  Aryan  peoples,  who  still  inhabit  the  high  valleys 

and  slopes  of  the  northern  declivities  of  the  Himalayan  ranges,  in 

ICashgar,  at  an  elevation  of  six  to  nine  thousand  feet,  and  in  the 

hig^h  valleys  of  the  Oxus  and  Jaxartes,  and  thence  westwardly 

into  Persia,  are  described  as  white  peoples  more  or  less  fair.     It 

is  scarcely  possible  to  resist  the  conclusion    that  we  have  here  a 

demonstration  of  the  effect  of  elevation  and  climate  on  color,  in 

the  course  of  long  periods  of  time. 

The  Aryans  have  generally  been   regarded  as  indigenous  to 
central  Asia ;  but  the  Semitic  peoples  have  been  supposed  to  be 
indigenous  to  the  areas  in  which  history  has  found  them.     But 
recent  researches  indicate  that  they  descended  into  the  valley  of 
the  Euphrates  from  the  direction  of  the  Armenian  Mountains,  or 
possibly  from  the  direction  of  Susa  and  Persepolis,  and  intruded 
upon  older  populations  (first)  of  the  brown  race  in  lower  Baby- 
lonia, and  (second)  of  the  Turanian   stock  from  northern  Asia. 
They  would  seem  to  have  moved  westwardly,  like  the  later  Aryan 
streams,  between  the  brown  race  on  the  south  and  the  Turanian 
streams  on  the  north  ;  and  they  are  properly  to  be  considered  as 
tvery  primitive  branch  of  the  white  Caucasian  stock.     Their 
tntiquity  is  so  great  that  it  is  still  a  question  among  philologists 
whether  their  language  was  a  primitive  offshoot  from  the  origi- 
nal Aryan  stem,  or  whether  it  may  not  go  back  (like  the  Aryan 
speech  itself)  to   some  common   monosyllabism,   or   word  lan- 
guage, similar  to  the  Chinese.     However  this  may  be,  certain  it 
is  that  all  the  Aryan-speaking  peoples,  as  far  back  as  historical  or 
philological  research  has  gone,  are  found  streaming  westwardly 
ia  successive  waves  from  the  fertile  regions  of  high  Central  Asia, 
Iranian,  Assyrian,  Pelasgian,  Celt,  Teuton,  and  Sclave,  overlap- 
ping and  mixing  with   the  brown  and  reddish-brown  races  along 
the  southern  line  of  contact  with  them,  from  the  mouths  of  the 
Indus  and  of  the  Euphrates  into  Arabia,  northern  Africa,  and 
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southern  Europe.  The  Turks  are  a  mixture  of  the  white  type 
with  the  more  northern  Turanian  stock.  The  more  northern 
Streams,  surviving  in  the  Ugrian  Lapps  and  Finns,  Maygars,  Bul- 
garians, the  pre-Semitic  occupants  of  Chaldea,  and  possibly  the 
primitive  people  of  ancient  Etruria*  in  Italy,  would  seem  to  have 
been  still  older  migrations  of  peoples  belonging  to  the  more  an- 
cient Turanian  race  and  language.  The  oldest  people  known  to 
history  in  Mesopotamia  was  the  brown-colored  race,  which  is 
traceable  from  Hindustan  to  northern  Africa  and  southern 
Europe.  They  built  the  oldest  cities  in  lower  Babylonia.  The 
Bible  affords  some  glimpses  of  them  under  the  name  of  Cush. 
The  aboriginal  reddish-brown  Egyptians  must  have  belonged  to- 
this  brown  band  of  color.  They  were  not  negroes;  nor  do  they 
exhibit  a  more  distinctly  marked  negroid  type  than  some  other 
brown  varieties  ;  but  probably  some  negroid  affinities  may  be  due 
to  intermixture  with  the  black  race. 

There  is  as  yet  no  certain  evidence  of  the  existence  of  any  white 
race  in  Europe  before  the  advent  of  peoples  which  may  be  iden- 
tified as  of  the  same  type  and  stock  as  the  later  Aryan  and  Indo- 
Germanic  peoples.  The  Palaeolithic  men  have  been  likened  to 
the  Australians  and  Esquimaux  in  condition  and  mode  of  life  ; 
but  there  is  nothing  whatever  to  show  of  what  type  or  color  they 
were.  The  same  is  true  of  the  Neolithic  brachycephals :  their 
skulls  assimilate  them  to  the  brown  race.  The  Neolithic  skulls 
of  the  race  of  Cromagnon  approach  nearer  to  the  Caucasian 
type,  but  anatomical  differences  distinguish  them  from  all  modem 
men.  There  would  seem  to  be  nothing  in  what  is  yet  known 
of  them  to  justify  an  inference  that  they  belonged  at  all  to  the 
same  type  or  color  as  the  known  white  race ;  or,  if  they  did,  it 
is  not  impossible  that  they  may  have  been  a  wandering  offshoot 
from  the  same  Himalayan  region  at  that  primitive  period.  Their 
great  antiquity  and  the  isolation  of  their  geographical  position 
among  inferior  types  which  show  affinities  with  colored  races^ 
would  rather  indicate  that  they  were  themselves  a  colored  people^ 
than  that  they  were  the  ancestors  of  any  white  people  whatever, 
and,  much  less,  that  they  were  the  progenitors  of  the  Aryan  peo- 
ples themselves.  All  facts  yet  known  tend  to  demonstrate  that 
the  white  type  moved  westwardly  from  central  high  Asia.     Yet 

*  Btmscan  Researchei.    By  Isaac  Taylor,  M.A.    London,  1874. 
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4here  may  be  some  possibility  that,  at  a  very  remote  epoch,  it 
extended  along  the  mountain  ranges  from  the  Himalayas  to  the 
Caucasus  and  the  Alps. 

Geological  considerations  suggest  that,  in  Miocene  and  Pliocene 

times,  a  much  smaller  area  of  land  in  Europe  was  permanently 

raised  above  water  than  now  ;  that  all  northern  Siberia  was  un- 

-der  the  ocean,  and  the  Arctic  seas  extended  into  the  basin  of  the 

Caspian  ;  that,  as  the  cpntinent  sunk  on  the  south,  northern  Sibe- 

<ria  vras  raised  above  the  ocean ;   that  Russia,  Sweden  and  Nor- 

iw'ay,  and  Great  Britain,  were  at  times  mere  islands,  and  a  large 

part  of  Germany  was  under  water;  and  that  the  European  area 

iw^as  much  less  adapted  to  human  habitation  than  the  higher  parts 

of  Asia.     In  the  greater  elevation,  colder  climate,  and  peculiar 

-conditions  of  high  central  Asia  (not  the  most  elevated  and  barren 

plateaus,  but  the  fertile  river  valleys  and  well-watered  mountain 

slopes,  which  are  still  the  seats  of  very  ancient  white  peoples), 

operating,  as  it  well  may  be,  from  Pliocene   to  recent  times,  we 

^may  find  a  sufficient  explanation  of  the  changes  of  form  and  color 

^nrhich  make  up  the  difference  between  the  white  type  of  this 

northern  area  and  the  more  or  less  colored  races  of  southeastern 

^nd  northeastern  Asia.     The  Miaotse  now  living  on  the  eastern 

Himalayas  are  described  as  a  white  people,  speaking  the  Chinese 

language.  '  Such  causes  and  conditions  must  have  been  less  oper- 

^ve  in  the  European  area  in  the  preglacial  times,  when  warmer 

temperatures  prevailed  over  tjiose  parts  of  it  that  were  likely  to 

be  occupied  by  the  earliest  men.     But  the  greater  elevation  of 

central  Asia  might  give  rise  to  a  colder  climate  and  quite  differ- 

-^nt  conditions  in  Pliocene  times,  though  that  elevation  were  then 

considerably  less  than  it  now  is. 

This  eastern  derivation  of  the  white  race  is  confirmed  by  all 
"that  is  known  of  the  language,  myths,  and  superstitions,  common 
-to  all  the  Indo-Germanic  peoples,  and  traceable  back  to  a  date 
4ong  anterior  to  the  later  development  of  the  Vedic  and  Zend- 
Avesta  religions  in  Asia.     It  is  still  more  strongly  confirmed  by 
4he  fact  that  so  many  of  the  domestic  animals,  the  cereals,  and 
the  cultivated  fruit-trees,  were  first  brought  into  Europe  from 
central  Asia,  their  native  habitat ;  though  Prof.  Heer  found  that 
many  of  the  plants  and  seeds  discovered  in  the  Swiss  lake-dwell- 
ings more  nearly  resembled  those  of  Egypt  and  northern  Africa 
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than  those  of  Asia.   It  appears  that  bronze  first  came  into  Europe- 
from  the  southeast.     Bronze  implements  were  introduced  into- 
Scandinavia  (according  to  Baron  Kiirck)  among  a  people  of  the 
stone  age  by  an  intrusive  people  possessing  domestic  cattle  and 
horses.     The  same  appears  to  be  true  of  all  the  rest  of  Europe. 
Horses  and  camels  were  first  introduced  into  Egypt  and  Africa 
from  northern  Asia.    Jade  has  been  found  in  the  Swiss  lake- 
dwellings  and  in  Neolithic  deposits  in  France.  Dr.  Broca  thought 
it  came  from  China ;  but  quite  as  probably  it  came  from  the  Hi- 
malayan heights  between  Thibet  and  Khotan,  whence  the  Chinese 
have  obtained  that  mineral  from  the  earliest  dates  known  to  theii/^ 
history.     It  is  certainly  not  impossible  that  jade  may  have  been 
brought  into  those  localities  by  a  pre-Celtic,  or  even  a  pre-Semitic, 
wave  of  the  white  race  from  that  primitive  centre  of  their  origin* 
Thus,  the  progress  of  discovery  contradicts  the  hypothesis  of  the  - 
late  M.  Omalius  D'  Halloy  that  the  Aryan  peoples  had  their  first 
origin  in  Europe,  and  carried  the  common  language  eastward 
into  Asia  at  a  comparatively  recent  epoch  ;  for,  if  we  go  back  in 
time  as  far  as  science  now  requires,  no  reason  remains  for  suppos- 
ing (as  he  seems  to  have  assumed)  that,  if  the  Aryans  first  came 
into  Europe  from  Asia,  they  must  have  brought  with  them  the  Ve- 
dic,  or  Zoroastrian,  religious  culture,  which  really  had  its  origin 
among  them  in  Asia  at  a  much  later  period  of  their  development. 

In  general,  the  darker  colors  prevail  in  low,  moist,  hot  cli-- 
mates,  and  near  the  ocean ;  and  the  lighter  colors,  in  high,  dry,, 
mountainous,  and  cold  regions.     This  is  more  and  more  con- 
firmed by  recent  observations.   Livingstone  found  it  so  in  Africa. 
Doubtless,  numerous  exceptions  may  be  pointed  out  on  a  minute 
examination  into  the  colors  of  existing  peoples  in  any  part  of  the 
world ;  but  the  general  fact  remains.    Such  causes  and  conditions  - 
do  not  seem  to  have  produced  a  like  degree  of  difference  in  color  ' 
on   this   continent  since  it  was  inhabited  by  the   Indians;   yet 
considerable  differences  exist.    The  portions  of  the  continent  first 
inhabited  by  them  were  most  probably  the  coast  regions,  but  little 
elevated,  forest-covered  and  moist,  and  principally  in  the  tropical 
latitudes.     The  existence  of  very  ancient  shell-heaps  along  both 
the  Pacific  and  Atlantic  coasts  indicate  a  resort  to  the  sea.     The 
high  mountain  basins  may  have  been  occupied  at  a  later  periods 
The  Esquimaux,  a  very  old  survival,  driven  into  one  cold  extreme^- 
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are  rather  lighter  than  the  Indians  generally ;  and  the  Fuegeans, 
another  old  survival  in  the  opposite  cold  extreme,  are  receiitlj- 
described  as  of  a  deep  yellow  color.  This  fact  is  quite  analogous 
to  the  yellow  color  of  the  Hottentots,  an  old  survival  at  the  colder 
extremity  of  Africa.  The  ancient  Mexicans  and  Peruvians  of  the 
high  plateaus,  though  in  the  tropical  zones,  were  probably  lighter 
than  the  lowland  tribes.  Montezuma  is  traditionally  represented 
as  of  a  light  yellow  color.  The  Botocudos  and  some  other  tribes 
are  yellowish.  The  Yuracarus  of  the  eastern  slope  of  the  Andes 
««  reported  to  be  of  a  light  yellow  shade.  Lighter  shades  appear 
among  many  scattered  tribes  in  both  North  and  South  America- 
Mr.  Darwin,  on  observations  made  upon  existing  peoples,  fails  to 
find  satisfactory  proofs  that  climate  changes  color,  and  he  resorts 
rather  to  sexual  selection.  But  it  is  not  so  clear  that  climate  and 
elevation,  operating  through  a  geological  epoch,  have  not  had  as 
much  lo  do  with  color  as  sexual  selection,  effective  as  that  may 
have  been.  Sexual  selection  is  made  to  depend  upon  standards  of 
beauty  according  to  prevailing  notions  of  beauty  operating  upon 
an  inherent  tendency  to  variation.  It  is  at  least  singular  that  the 
black,  brown,  yellow  and  white  standards  of  beauty  should  have 
beeii  adopted  in  these  several  zones  of  latitude  and  courses  of 
distribution,  so  nearly  in  keeping,  on  the  whole,  with  the  climates 
and  conditions  existing  in  the  several  areas  of  primitive  occupa- 
tion. Doubtless,  sexual  selection  would  increase  the  tendency  to 
variation  when  once  begun  ;  but  we  seem  to  need  some  cause  for 
the  beginning  of  the  variation  ;  and  so  far  as  this  tendency  may  be 
considered  as  the  result  of  the  environment,  and  of  co-operative 
conditions,  it  would  seem  most  probable  (and  so  thinks  Mr.  Spen- 
cer) that  these  conditions  are  to  be  sought  in  climate  as  deter- 
mined by  elevation,  winds,  temperature,  and  dryness  or  moisture  ; 
hot  modes  of  life  and  inward  causes  may  have  operated  as  well, 
Mr.  Darwin  speaks  of  this  tendency  to  variation  as  "spontane- 
ous." Spontaneous  movement  is  doubtless  an  efficient  cause,  but, 
being  a  subject  that  properly  belongs  to  metaphysics,  it  cannot 
now  be  discussed.  But.  in  a  merely  physical  point  of  view,  it 
may  be  observed  that  there  Is  certainly  a  great  diflerence  in  the 
tnlemal  processes  for  the  production  of  heat  in  cold  and  in  hot 
cUnates,  and  that  a  corresponding  difference  of  physical  activi^ 
and  mental  capacity  ia  manifest  among  the  different  races  of  the 
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earthy  with  the  exception  perhaps  that  the  greatest  extremes  are 
alike  unfavorable  to  the  human  development. 

It  is  generally  believed  that  America  must  have  been  peopled 
from  the  other  continent ;  but  whether  by  the  northwest  passage*. 
6r  by  the  northeast,  or  by  some  southwest  passage  by  the  Pa- 
cific islands,  or  by  a  sunken  continent,  is  still  a  question.  The 
existence  of  wide  and  deep  seas  between  the  Pacific  islands  and 
South  America  within  all  the  human  period,  if  not  from  the  ear* 
liest  geological  times,  must  have  rendered  that  way  of  passing 
impracticable  for  the  most  primitive  men.  It  is  possible  that 
after  boats  came  into  use  a  few  individuals  would  be  occasionally- 
drifted  by  winds  and  currents,  or  they  may  possibly  have  rowed, 
to  the  American  shores.  The  Sandwich  Islands  were  probably 
first  peopled  in  this  way  at  a'date  quite  recent  in  comparison  with 
the  first  population  of  either  continent.  Many  of  the  islands  oF 
both  the  Pacific  and  the  Atlantic  oceans  were  uninhabited  when 
first  discovered.  Casual  arrivals  of  a  few  individuals  in  a  country 
inhabited  by  a  strange  race  cannot  change  the  characteristics  of 
that  race :  they  soon  perish,  or  are  absorbed.  No  doubt,  such 
arrivals  on  the  Pacific  coasts  have  taken  place  in  modern  times, 
but  the  first  peopling  of  the  continent  cannot  be  explained  in  that 
way.  The  attempts  hitherto  made  to  derive  the  red  Indians  from 
Asia  by  Behring's  Straits  have  never  been  satisfactory,  and  for 
the  reason  that  they  were  supposed  to  have  come  from  northern 
Asia,  and  in  quite  recent  times.  The  manifest  insufficiency  of 
this  hypothesis  to  account  for  existing  differences  between  the 
peoples  of  northern  Asia  (with  the  exception  of  the  Arctic  tribes 
oh  either  side  of  the  straits)  and  the  American  Indians,  and  inore 
especially  the  older  and  more  civilized  populations  of  whom  very 
anci^ilt  monuments  remain,  has  led  some  other  writers  to  look  -for 
an  Asiatic  origin  by  way  of 'islands  or  continents  in  the  Pacific 
ocean.  Some  strong  reasons  grounded  on  certain  reserilblan'ces 
of  form  and  character,  ancient  structures,  religious  rites,  and  lan« 
gpjage,  as  well  as  type  and  color,  have  been  given  in  supp6rt  of 
this  view ;  but  the  difficulty  has  been  to  find  a  means  of  passige» 
The  light  to  be  derived  from  a  due  appreciation  of  the  geojgra* 
phical  distribution  of  races  in  geological  time  seems  likely  to 
reconcile  the$e  apparent  contradictions  and  help  to  remove-'the 
difficulties.     The  certain  fact  that  the  Aisiatic  continent  extto&ed 
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aoutbeastwardly  to  New  Zealand,  or  to  Australia,  in  Tertiary 
times,  may  give  some  countenance  to  the  idea'  that  some  land,  or 
islands,  within  the  human  period,  approached  nearer  to  South 
America  than  they  now  do  ;  and  the  existence  of  sunken  stone 
buildings  on  tlie  southeastern  coasts  of  Asia  and  on  some  Pacific 
islands,  and  some  resemblance  of  construction  and  style  of  art  be- 
tween the  most  ancient  stone  structures  of  Java,  Ceylon  and  Cen- 
tr«l  America,  have  been  noticed  in  confirmation  of  it.  But  when 
it  is  considered  that  the  recent  soundings  show  a  general  depth 
of  2,000  to  3,000  fathoms  over  the  whole  ocean  between  them, 
the  hypothesis  becomes  extremely  improbable,  though  an  eleva- 
tion of  somewhere  near  that  amourtt,  within  the  Tertiary  period, 
might  not  greatly  surprise  a  geologist.  But  an  emergence  of  the 
continental  shores  of  Asia  sufhciunt  to  join  the  continents  across 
Behring's  Strnits,  inclusive  of  Japan  and  the  Aleutian  Islands,  is 
not  only  geologically  probable,  but  a  due  consideration  of  the  dis- 
tribution of  both  animals  and  plants  demonstrates  that  such  must 
have  been  the  fact  in  Miocene  times  and  even  as  late  as  the  Plio- 
cene, and  while  warm  temperatures  continued  in  that  latitude. 
A  comparison  of  the  fossil  plants  of  the  island  of  Sachalin  and  of 
Alaska,  belonging  to  the  Miocene  and  Pliocene,  confirms  Ihh 
view.*  And  here  we  may  find  an  easy  passage  by  continuous 
Und  for  peoples  of  the  brown  band  of  races  from  southeastern 
Asia  into  North  America  as  early  as  the  Pliocene  period. 

The  case  is  somewhat  similiir  on  the  Atlantic  side.  Wide  and 
deep  seas  must  have  existed  between  the  two  continents  from  the 
earliest  geological  periods.  The  recent  soundings,  however,  show 
that  a  continuous  land  connection  between  northern  Europe  and 
northeastern  America  may  possibly  have  existed  in  the  Miocene, 
or  even  as  late  as  the  glacial  epoch  ;  and  other  evidences  confirm 
this  hypothesis.  The  myth  of  a  sunken  Atlantis  is  loo  recent  to 
deserve  attention  ;  but  the  other  continent  may  have  extended  to 
the  Madeiraa,  the  Canaries,  and  the  Cape  Verde  islands  as  lately 
as  the  glacial  epoch.  It  appears  by  the  soundings  of  the  "  Chal- 
lenger" (Map  in  the  "  Nature;'  No.  383)  that  an  elevation  of 
1500  fathoms  would  make  the  Madeiras  the  point  of  a  peninsular 
extension  of  Portugal  and  the  Canaries  a  headland  -of  Africa,  with 
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a  deep  gulf  between.     The  same  soundings  further  show  {Mufr 
in  the  ^^ Nature^*  No.  391)  that  at  a  depth  of  from  1,000  to  2^000- 
fathoms  there  is  a  ridge  along  the  bottom  of  the  North  and  South 
Atlantic  ocean,  near  the  middle  and  in  some  near  conformity 
with  the  shores  of  the  continents,  of  which  the  Azores,  St.  Paul's^ 
and  Tristan  da  Cunha,  are  peaks  still  rising  above  water,  with 
depths  reaching  to  3.000  and  3,450  fathoms  on  either  side.     It  is- 
possible  that  the  American  continent  extended  further  eastward 
than  now  in  the  region  of  the  West  India   islands  in  Tertiaiy 
times.     The  distribution  of  animals  and  plants  (according  to  Mr* 
Wallace)  furnishes  some  evidence  of  such  an  extension.     But  IF' 
the  possibility  of  crossing  the  Atlantic  (even  if  the  bottom  ridge 
in  the  middle  had  been  raised  above  the  ocean)  be  not  entirely 
excluded  for  all  prehistoric  peoples,  it  may  still  be  considered  as 
absolutely  impracticable  for  the  most  primitive  men,  and  until 
times  long  subsequent  to  the  first  peopling  of  this  continent,     ir 
it  had  been  possible  for  the  Guanches,  or  any  other  people  of  the 
brown  band  of  races,  to  cross  the  ocean  in  prehistoric  times,  any 
such  mixture,  considering  the  near  identity  of  type  and  genetic 
origin  of  the  two  branches  of  the  same  stem,  would  have  produ- 
ced little  or  no  change  in  the  red  Indian  race.     It  is  perhaps  not 
improbable  that  the  glacial  men  of  New  Jersey,  retiring  north- 
wardly, may  still  survive  in  the  Esquimaux.     But  for  the  rest  of 
the  American  red  race  (if  indeed  they  belong  to  the  same  race  at 
all),  it  is  far  more  probable  that  the  actual  route  by  which  they 
reached  this  continent  was  by  the  passage  in  the  region  of  Bob- 
ring's  Straits ;  and  such  passage  must  have  taken  place  as  early 
as  the  Pliocene  period. 

In  this  view,  the  discovery  of  human  remains  in  the  Pliocene 
of  California  becomes  the  more  credible,  and  confirms  the  hypo- 
thesis. It  is  supported  by  a  general  consideration  of  the  geogra- 
phical distribution  of  the  Mammalia  in  Tertiary  times.  Prof. 
Huxley  has  shown  the  importance  of  taking  into  view  the  existing 
configurations  of  land  and  sea  in  reference  to  the  distribution  of 
the  Mammalia,  and  it  can  be  scarcely  less  important  in  reference 
to  the  earliest  migrations  of  the  human  races.  The  Elephants 
are  known  to  have  been  native  to  the  Palaearctic  province.  They 
must  have  reached  America  by  that  same  land  connection  across 
the  region  of  Behring's  Straits.     Fossil  elephant  remains  abound 
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near  Escholtz  Bay  on  the  American  coast,  and  they  are  traced 
along  the  Andean  backbone  of  the  continent  into  South  America  ; 
but  they  extended  no  further  eastward  in  North  America,  down 
to  the  end  of  the  Pliocene  period,  than  to  the  western  shores  of 
that  extensive  fresh-water  Lake  of  the  Miocene  and  Pliocene 
periods.     But  after  that  barrier  had  been  cut  off  by  a  further  ele- 
vation of  the  land,  and  in  Postpliocene  times,  the  Mastodon,  with 
Man  in  company,  appears  to  the  eastward  of  it,  and  not  before. 
It  is  in  thesesame  Postpliocene  times  only  that  the  Megatherium, 
Megalon3rx,  Peccary,  and  perhaps  other  animals  of  South  Ameri- 
can types,  are  found  within  the  southern  United  States,  when 
both  the  ancient  lake  and  the  ocean  barrier  across  the  isthmus 
had  ceased  to  obstruct  their  progress  northward.     Prof.  Marsh 
has  recently  expressed  the  opinion  that  these  gigantic  Edentates 
had  their  first  evolution  in  northwest  America,  and  that  they 
reached  South  America  afler  the  passage  was  opened  over  the 
isthmus  in  the  Tertiary  period,  though  their  remains  are  more 
abundant  in  South  America.     This  theory  of  their  origin  in  re- 
spect of  type  would  not,  perhaps,  be  inconsistent  with  the  suppo- 
sition of  a  return  migration  of  these  larger  species  from  South 
America  into  the  United  States  in  the  later  Postpliocene  times. 
Prof.  Marsh  concludes  that  the  Horse,  Rhinoceros,  Tapir,  Camel, 
Pig,  and  Deer,  were  natives  of  the  northwest  territories  of  Amer- 
ica, and  that  they  passed  into  Asia  over  that  same  bridge  of  Behr- 
ing's  Straits ;  and  that  the  Bears  and  Antelopes  passed  from  Asia 
into  America  by  the  same  way ;   but  that  the  Sheep,  Goat,  and 
Giraffe,  were  stopped  by  the  disappearance  of  the  bridge  before 
they  could  get  over.     The  Camels  (llama,  vicufia,  &c.),  which 
appear  to  have  originated   in    western   North  America,   must 
bave  reached  South  America,  in  like  manner  as  the  Mastodons, 
1>y  the  passage  over  the  isthmus,  after  the  barrier  was  removed ; 
and  they  are  to  be  regarded  as  survivals  of  the  type  in  that  area. 
The  Pliocene  men  could  easily  reach  South  America  by  the  same 
route.     And,  in  like  manner  as  they  reached  the  eastern  por- 
tion of  North  America,  they  would  readily  extend  to  Brazil  and 
Guiana  when  those  areas  ceased  to  be  islands  separated  by  wide 
ocean  barriers  from  the  Andean  ridge.   In  later  times,  they  would 
easily  reach  the  West  India  islands  from  both  North  and  South 
America.    Human  remains  have  been  found  in  Brazilian  caves. 
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and  in  Buenos  Ayres,  together  with  the  bones  of  extinct  animals 
of  Postpliocene  age. 

There  would  seem  to  be  good  reasons  for  believing  that  the 
Rhinoceros,  Camel,  and  Horse,  had  their  first  evolution  into  these 
types  in  western  North  America,  and  that  they  passed  into  the 
Palaearctic  province  in  Tertiary  times.    The  recent  discoveries  of 
fossil  remains  in  the  western  Territories  of  the  United  States,  in 
the  hands  of  our  palaeontologists,  flirnish  a  more  complete  history 
of  the  evolution  of  these  types  than  is  found  in  any  other  part  of 
the  globe.     Both  Rhinoceroses  and  Elephants  are  found  in  the 
Tertiary  of  Europe,  Africa,  and  southeastern  Asia,  and  they  may 
have  passed  either  from  or  to  America  by  this  same  route.  Fossil 
horses  have  been  found  in  South  America,  and  they  have  been 
reported  from  the  Postpliocene  deposits  of  the  United  States ;  but 
no  rhinoceros,  or  camel,  has  been  found  to  the  eastward  of  that 
ancient  Pliocene  lake,  in  that  or  in  any  older  period.    Lemuroids 
are  reported  from  the  Eocene  of  these  western  Territories,  and 
also  forms  having  affinities  with  the  apes.     It  would,  therefore, 
appear  to  be  certain,  either  that  Lemurs  and  Apes  had  a  distinct 
evolution  in  the  Nearctic  province  also,  or  that  in  the  Eocene 
these  types  extended  from  Europe  to  America;    The  Lemurs  are 
extinct  on  this  continent,  but  the  Apes  survive  in  Central  and 
-South  America  in  tropical  forests  suitable  to  their  mode  of  life. 
Remains  of  Apes,  kindred  inform  to  those,  now  living  in  South 
America,  have  been  found  in  Brazil  together  with  those  of  extinct 
.Postpliocene  animals.     It  is  pretty  certain  that  they  passed  into 
I  South  America  from  the  north  after  the  Miocene  ocean  barrier 
across  the  isthmus  had  disappeared.  -  They  differ  so  much  from 
the  old-world  Apes  as  to  demonstrate  a  very  remote  branching 
from  the  same  stem,  even  if  they  did  not  originate  independently 
on  this  continent.     No  anthropoid  forms  have  ever  been  found 
among  them  on  this  continent,  fossil  or  living.    Zoologically,  the 
human  type  has  much  nearer  affinities  with  the  Catarhine  Apes 
of  Asia  and  Africa  than  with  the  American  forms.    It  is,  indeed, 
just  as.  possible  that  the  American  Lemuroids  and  Apes  had  an 
independent  evolution  from  lower  types  of  animals  on  this  conti- 
nent as  that  the  same  thing  should  take  place  in  the  Palaearctic 
.  province.     But  the  first  existence  of  Man  in  America  is  suffi- 
ciently accounted  for  by  the  supposed  derivation  from  Asia.  • 


HOLMES — DISTRIBUTION  OF  THR  HUMAN  RACE.  29 

It  would,  therefore,  appear  most  probable  (if  not  quite  certain) 
that  the  Pacific  coasts  from  the  Aleutian  Islands  to  the  isthmus 
were  peopled  by  the  ancestors  of  the  red  Indian  race  before  the 
region  to  the  eastward  of  the  Sierras  and  Rocky  Mountains  was 
occupied  by  them.   The  ocean  barrier  at  the  isthmus  once  cut  off, 
the  Pliocene  men  would  readily  follow  the  mastodons  and  camels 
to  the  western  coasts  of  South  America,  and  thence  ascend  to  the 
higher  plateaus'and  spread  ovecthe  eastern  slopes  of  the  Andean 
ridge.     It  is  along  these  coasts  and  in  the  lower  lands  of  Mex- 
ico, Central  America,  and  Peru,  that  the  oldest  remains  of  fixed 
habitation  and  civilization  are  found.     Not  that   these  remains 
were  the  work  of  the  very  first  settlers,  or  of  peoples  that  were 
then  migrating  from  the  north ;  but  that  these  remains  may  be 
taken  as  some  evidence  that  these  parts  of  the  continent  had  been 
the  seats  of  longest  occupation,  where  higher  stages  of  progress 
had  first  been  attained  to.     The  oldest  of  these  civilizations  must 
have  been  quite  recent  in  comparison  with  the  first  date  of  humaii 
occupation :   those  of  the  elevated  basins  of  Mexico  and  Cuzco 
were  still  flourishing  at  the  discovery  of  America.     The  older 
seats  of  civilization  in  Central  America  had  been  abandoned  long 
before  the  arrival  of  the  Spaniards.    When  the  earthworks  of  the 
Ohio  Mound-builders  were  first  discovered,  they  were  covered  by 
ancient  forest  growths,  and  showed  the  same  signs  of  high  anti- 
quity that  they  now  do.     These  earlier  peoples  and  civilizations 
appear  to  have  spread  northeastwardly  from   Central  America 
over  northern  Mexico  and  into  the  valley  of  the  Mississippi ; 
'whence  their  successors  seem  to  have  retired  southwardly,  again, 
at  a  more  recent  period,  or  to  have  become  extinct  in  that  area 
when  more  barbarous  tribes  pressed  down  upon  them  from  the 
northern  regions.     There  is  nothing  yet  known  by  which  it  can 
be  determined  whether  the  most  ancient  Mound-builders  of  the 
Ohio  valley,  or  the  Stone-builders  of  Palenqu^  and  Uxmal,  were 
the  more  ancient ;  but  the  simpler  earthworks  and  ruder  imple- 
ments of  the  former  would  seem  to  indicate  a  lower  stage  of  prOf 
gress,  if  not  a  higher  antiquity.     The  mounds  and  other  remains 
of  towns  in  southeastern  Misisouri  and  in  other  southern  States, 
and  especially  the  pottery  and  other  implements  found  therein, 
indicate  a  period  much  more  recent  than  that  of  the  earthworks 
of  the  Ohio  valley ;  and  they  exhibit  a  stage  of  progress  in  arts 
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and  mode  of  life  which  still  survived  among  the  Natchez  and 
other  southeastern  tribes  when  the  country  was  first  explored. 

We  have  still  to  search  for  the  first  place  of  origin  of  the  human, 
form.  There  would  seem  to  be  no  sufficient  ground  for  the  conclu- 
sion that  the  human  type  first  appeared  exclusively  in  southeast- 
ern Asia,  or  within  the  Oriental  province ;  for  at  the  same  time 
when  the  oldMalayan  peninsula  stretched  southward  to  Australia, 
the  more  southerly  extension  of  the  continental  shores  must  have 
continued  around  to  South  Africa ;  and  it  is  just  as  possible  that 
synthetic  anthropoid  forms  were  evolved  into  types  that  might  be 
called  human  in  one  part  as  in  another  of  that  whole  area,  and 
even  as  far  north  as  France  where  the  Miocene  Dryopithecus 
could  live.  As  yet  there  are  no  proofs  by  fossil  remains  within 
that  area  (in  Europe  or  elsewhere)  of  the  actual  existence  of  forms 
intermediate  between  the  anthropoid  apes  and  the  lowest  known 
human  form  ;  unless  that  lower  type  of  human  skull  of  the  Neo- 
lithic epoch,  of  which  the  Neanderthal  skull  is  cited  as  an  exam- 
ple, can  be  called  intermediate.  Even  if  such  intermediate  forms 
should  be  discovered  in  Europe,  it  would  not  necessarily  follow 
that  the  Palaeolithic  men  of  the  flint  implements,  whether  they 
were  of  the  white  or  the  colored  race,  were  the  direct  lineal  de- 
scendants in  that  area  of  any  siich  inferior  primitive  types ;  for 
such  more  primitive  forms  may  very  well  have  become  extinct  in 
that  area  long  before  the  advent  into  Europe  of  those  Palaeolithic 
men  ;  and  the  argument  would  still  remain  in  full  force  that  the 
white  race  received  its  complete  distinction  in  high  Central  Asia 
latest  in  the  order  of  evolution  of  new  forms  and  colors  from 
darker  to  lighter,  and  in  an  order  of  distribution  from  south  to 
north.  Such  primitive  extinction  of  intermediate  forms  in  the 
more  northern  areas  would  be  quite  analogous  to  the  extinction 
of  the  anthropoid  apes  in  those  same  areas,  as  the  survival  of  the 
Neg^  type  in  the  more  southern  provinces  is  analogous  to  the 
survival  of  the  anthropoid  apes  in  Africa  and  in  Sumatra.  No 
remains  of  such  intermediate  types  having  been  found  in  Europe 
or  in  India,  it  has  been  inferred  that  they  are  to  be  looked  for  in 
more  southern  tropical  regions,  or  in  some  submerged  ^^  Lemu- 
ria."  As  these  earliest  progenitors  had  not  as  yet  manufactured 
stone,  flint,  or  other  imperishable  implements,  and  as  their  bones 
would  in  all  probability  have  entirely  disappeared,  unless  fbrtu- 
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nately  preserved  in  rare  instances  by  complete  petrifaction,  the 
mere  fact  that  no  such  remains  have  been  found  should  not  be 
very  surprising.  Nevertheless,  it  may  very  well  be  true  that 
while  all  known  races  may  be  lineally  and  geographically  traced 
backward  to  the  southern  tropical  provinces,  it  may  at  the  same 
time  be  the  fact  that  the  unknown  ancestors  of  all  of  them  may 
have  extended  northwardly  far  into  the  Palaearctic  province,  in 
times  preceding  the  Miocene  men  of  Th^nay,  in  the  same  way  as 
did  the  living  anthropoid  apes,  and  in  the  same  way  that  the 
lemurs  of  Madagascar  and  Celebes  go  back  to  Eocene  progenitors, 
which  then  lived  as  far  north  as  the  Palsearctic  areas.  Among 
these  earliest  human  progenitors,  it  is  certainly  not  probable  that 
there  were  any  white  types  or  color. 

There  are,  properly  speaking,  no  white-skinned,  blue-eyed,  and 
light-haired  apes,  though  it  appears  that  the  naked  parts  of  the 
face  in  some  of  them  exhibit  black,  blue,  red,  brown,  and  even 
whitish  colors,  and  some  of  them  have  white  and  reddish  whis- 
kers. Under  the  merely  aiiimal  conditions  in  which  they  lived, 
it  might  be  the  more  probable  that  such  spontaneous  tendencies 
to  variation  as  might  arise  would  be  favored  by  sexual  selection 
for  ornament  and  attraction  as  in  lower  animals  ;  and  this  opera- 
tion may  reasonably  be  supposed  to  have  continued  through  the 
earlier  stages  of  the  human  development ;  but  Mr.  Darwin  him- 
self admits  that  the  stronger  kinds  of  evidence,  to  show  that  the 
light  color  in  men  arose  from  sexual  selection,  are  wanting.  He 
gives  many  facts  to  prove  that  every  race  considers  its  own  color 
the  most  beautiful ;  but  this  may  be  attributed  to  a  merely  fash- 
ionable way  of  thinking  after  the  natural  fact  has  come  to  exist. 
Colored  races  which  still  occupy  latitudes  and  climates  where 
they  probably  originated,  do  not  seem  to  have  g^own  lighter  in 
recent  times,  unless  crossed  by  races  of  lighter  colors.  But  though 
it  is  neither  proved,  nor  probable,  that  the  white  color  existed 
among  the  earliest  progenitors,  and  whatever  may  have  been  the 
cause  of  the  difference  of  color,  or  however  color  may  be  regarded 
as  a  secondary  character,  from  the  general  fact  that  the  principal 
bands  of  color  correspond  so  nearly  with  the  other  distinctions  of 
race  and  habitat,  it  may  safely  be  inferred  that  the  origin  of  the 
Ktifierent  colors  must  go  very  far  back  in  the  evolution  of  races. 
It  is  hard  to  resist  the  conviction,  for  instance,  that  the  Chinese, 
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who  have  occupied  their  more  northern  and  inland  area  for  a. 
geological  epoch,  aside  from  recent  mixtures  with  more  northern 
peoples,  have  not  g^own  considerably  lighter  than  their  early  an- 
cestors were,  in  spite  of  any  notion  on  their  part  that  their  own 
actual  color  was  the  most  beautiful  of  all.  And  the  fact  is  cer- 
tain that  the  peoples  of  the  more  elevated  and  colder  regions 
show  a  universal  tendency  to  lighter  colors  of  the  skin,  hair,  and 
eyes,  the  colder  the  latitude  and  the  more  elevated  the  country 
which  they  inhabit. 

It  is  forcibly  argued  by  Mr.  Darwin  that  the  earliest  semi- 
human  tribes  were  both  bearded  and  hairy,  and  that  their  succes- 
sors, in  course  of  time,  by  sexual  selection,  became  more  and 
more  naked  and  beardless.  Whatever  the  cause,  the  fact  seems 
to  be  so,  generally,  with  all  the  colored  races  to  the  present  time. 
In  this  characteristic,  the  red  Indians  share  with  the  Mongolian 
and  Malayan  populations.  At  the  same  time,  they  exhibit  such 
well-marked  differences  in  color,  in  the  high  nose,  in  the  forms 
of  the  skull,  and  other  peculiarities,  as  to  distinguish  them  now 
from  all  other  races  of  men.  And  this  fact  would  certainly  argue 
a  separation  from  them  for  an  immense  length  of  time,  if  not  an 
occupation  of  this  continent  since  the  beginning  of  the  Pliocene 
period.  Except  the  Ainos  (most  probably  an  isolated  survival 
from  a  very  ancient  origin),  the  white  race  is  said  to  be  the  most 
bearded  and  hairy  of  all.  The  suggestion  of  Mr.  Darwin,  that 
this  character  is  due  to  a  later  reversion  towards  a  primitive  cha- 
racteristic in  the  semi-human  progenitors  of  all,  is  at  least  not 
inconsistent  with  the  theory  here  maintained,  viz.,  that  the  white 
race  and  color  received  its  distinctive  development  from  approxi- 
mate types  of  darker  shades  growing  lighter  and  lighter  as  in  the 
course  of  migration  from  lower  latitudes  and  levels  they  ascended 
to  the  high  fertile  valleys  of  Central  Asia ;  not  suddenly,  but  as 
the  slow  effect  of  the  .climate  and  conditions  (together  with  in- 
ward causes)  operating  through  a  geological  epoch,  in  which 
sexual  selection  may  have  continued  to  have  some  operation. 

What  is  thus  brought  to  light,  concerning  the  known  races  of 
men,  would  seem  to  indicate  in  general  a  distribution  of  black 
races  southwardly  into  Africa  and  Australia ;  of  brown  races, 
westwardly  into  northern  Africa  and  southern  Europe,  and  east- 
wardly  into  the  Pacific  islands  and  America,  on  either  side  of  the 
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3Iimalayan  mass  of  mountain  elevations ;  and  of  the  yellow  races, 
Tiorthwardly,  along  the  eastern  coasts  and  over  the  high  plateaus 
of  northern  Asia ;  and  of  the  white  race,  westwardly,  from  the 
liigh  valleys  of  central  Asia  —  all  from  the  direction  of  southern 
Asia  :  but  when  the  question  is  of  the  first  origins  in  the  Eocene 
period,  or  before  the  Himalayas  were  lifted  up,  it  is  apparent  that 
the  earliest  progenitors  of  all  may  have  extended  from  Australia 
and  south  Africa  even  far  into  the  Palaearctic  province.  The  ques- 
tion in  what  precise  locality  the  human  form  first  appeared  within 
this  whole  area,  however  interesting  the  inquiry,  would  seem  to  be 
of  little  importance,  unless  it  were  to  be  assumed  that  Man  must 
have  originated  in  one  place  only,  or  from  one  pair  only.  Whereas 
it  becomes  apparent,  if  well  considered,  that  such  could  never  have 
been  the  case ;  for  it  was  never  possible  for  men  to  exist,  any 
more  than  apes  or  other  animals,  otherwise  than  by  pairs,  fami- 
lies, tribes,  or  nations.  It  takes  man,  woman,  and  child,  to  con- 
stitute one  whole  human  person  that  can  continue  to  live,  or  to 
change  in  respect  of  type  of  form.  The  species,  the  genus,  only 
continues :  the  individuals  perish  out  of  the  field  of  nature.  Any 
peculiarity  that  might  arise  in  the  growth  and  development  of 
the  individual  could  be  transmitted  only  through  the  pair ;  and  it 
requires  but  little  counting  of  ancestors  on  both  sides,  or  of 
descendants,  whether  marriage  were  by  pairs,  by  tribes,  or  by 
gentes^^  to  discover  that,  in  the  endless  interweaving,  any  such 
peculiarity,  if  continued  at  all,  must  soon  be  communicated  so 
widely,  that  all  become  related  and  share  the  distinction  more  or 
less ;  and  the  distinctive  peculiarities  so  arising  must  come  out  at 
last,  in  each  group,  or  tribe,  as  the  expression  of  tliat  ideal  form 
or  type,  common  to  all,  which  we  call  a  species,  a  variety,  or  a  race. 

But  can  mere  cells  or  atoms  of  their  own  motion  form,  or 
express,  ideas?  It  would  seem  to  be  necessary  that  whatever 
elements,  pangenetic  germs,  or  atoms,  go  to  make  up  the  indi- 
vidual  form,  or  the  specific  form,  must  be  suspended  from  the 
idea  in  nature  which  holds  them  together  in  unity  as  one  whole 
thing ; — as  inevitably  as  the  particles  of  color  which  make  up  the 
picture  are  suspended  from  the  idea  of  the  painter.  In  either 
case,  it  is  done  through  intermediate  instrumentalities. 

it  is  evident  that  many  pairs,  families,  or  tribes,  must  have 
existed  all  at  once  at  any  conceivable  time,  and  been  spread  over 
iv— 3 
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some  considerable  area  ;  just  as  the  pairs  and  species  of  apes  now 
exist,  and  always  must  have  existed  since  they  were  apes  at  all. 
That  change  of  form  in  which  lies  the  ascent  of  type  that  is  trans- 
mitted must  take  place  as  a  gradual  transition  along  the  branch- 
ing ideal  thread  of  embryological  evolution,  in  whatever  lines  of 
distribution  over  space  :  it  cannot  be  and  continue  in  one  indivi- 
dual, or  in  one  pair  only,  but  must  come  to  exist  simultaneously 
in  many  or  all  at  once.  So  that  wherever  in  the  co.urse  of  evolu- 
tion and  new  creation  of  artistic  type  of  form  (for  every  new 
form  is  a  new  creation),  a  type  appears  which  would  unhesi- 
tatingly be  pronounced  human,  we  may  be  sure  it  would  not  be 
in  one  individual  or  in  one  pair  only,  but  in  a  whole  tribe  of  pairs, 
if  it  were  to  survive  and  be  continued.  It  is  apparent  that  this 
might  take  place  over  one  widely  extended  area,  or  simultane- 
ously in  two  or  more  widely  separated  areas,  or  in  one  quite 
limited  area  only.  In  either  case,  if  we  go  back  (as  zoological 
science  requires)  to  the  beginning  of  the  whole  order  Primates^ 
we  might  expect  to  find  (what  appears  to  be  the  fact)  that  the 
synthetic  ordinal  type  of  the  common  ancestors  of  all  mankind 
and  of  all  ape-kind  existed  simultaneously  in  the  Palsearctic, 
Nearctic,  Oriental,  and  African  provinces  alike.  But  since  it 
flpp>ears  that  the  anthropoid  apes  once  extended  from  France  to 
Borneo  and  South  Africa,  the  same  may  just  as  well  have  been 
true  of  the  most  primitive  human  progenitors ;  and  the  transition 
from  ape-like  creatures  to  the  distinctly  human  form  might  be  as 
likely  to  take  place  in  one  part  as  in  another  of  that  whole  area ; 
and  it  may  have  taken  place,  and  most  probably  did  take  place, 
in  many  parts,  contemporaneously,  but  with  differences  in  the 
several  distinct  areas  analogous  to  the  ditlerences  which  distin- 
guish  the  ditVerent  species  of  apes,  fossil  or  living,  in  those  same 
areas,  and  resembling  the  differences  which  still  distinguish  the 
existing  varieties  of  mankind. 

Considering  the  human  race  from  that  tirst  beginning  when  it 
became  distinctlv  human  in  form  and  facultv,  it  is  manifest  that 
there  must  have  been  such  an  enormous  succession  of  genera- 
tions, tril>es,  and  nations, — such  continuity  of  new  creation  and 
extinction,  of  migration  and  comnuxture,  in  whatever  branching 
directions  of  evolution  and  distributi\>n,  ''  in  that  dark  backward 
and  abysm  of  time*"  that  any  accurate  or  complete  tracing  of 
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them,  in  respect  of  lineage,  language,  or  first  centres  of  origin, 
must  be  deemed  impracticable  and  utterly  hopeless.  Theoreti- 
cally, there  may  as  well  have  been  two  or  more  centres  of  origin 
as  one  only :  it  is  simply  a  matter  of  fact  to  be  ascertained  as 
nearly  as  possible. 

We  begin  with  an  ethnographical  description  of  peoples  as 
they  now  are ;  we  study  them,  ethnologically,  in  respect  of  race 
or  natural  lineage,  and  anthropologically,  as  a  part  of  the  animal 
kingdom.  We  mav  trace  them  as  peoples,  or  nations,  as  far  back 
as  they  have  a  national  history,  and  as  races  as  far  back  as  we 
can  find  materials  for  a  natural  history,  and  as  man  as  far  back 
as  zoological  science  may  admh.  But  at  both  ends  alike  of  the 
evolutionary  lines  and  process  we  find  ourselves  unavoidably 
entering  upon  the  higher  sphere  of  the  intellectual,  artistic,  and 
moral — into  metaphysics — a  kind  of  knowledge  that  is,  afler  all, 
not  only  the  highest  and  the  first,  but  the  most  certain  and  im- 
portant of  all.  The  terms  physics  and  metaphysics^  like  the 
ivords  natural  and  supernatural.^  are  commonly  used  ambigu. 
ously :  if  physics  be  taken  to  mean  only  what  can  be  perceived 
by  the  senses,  then  metaphysics  may  properly  mean  what  can  be 
seen  only  by  the  mind ;  but,  of  course,  if  physics  be  taken  to 
mean  both  kinds  of  knowledge,  then  there  might  remain  no 
other  use  for  the  term  metaphysics  than  to  express  that  absolute 
nothing  that  lies  beyond  all  physics.  And  just  so  of  natural  and 
supernatural. 

The  progress  of  science  may  enable  us  to  gain  an  insight  into 
the  mode,  manner,  and  law  and  fact  of  the  process,  if  not  into  the 
time  and  place  and  cause  of  it.  Only  the  most  comprehensive 
philosophy  can  ever  enable  us  to  form  an  adequate  conception  of 
the  nature  of  that  cause,  or  creative  power,  which  could  produce 
such  a  work  in  any  manner,  at  any  time  or  place,  under  any  con- 
ditions, or  under  any  law  whatever.  Taking  the  whole  into  one 
view,  and  contemplating  the  almost  infinite  series  of  changes  that 
have  taken  place  in  geological  time  and  over  successive  surfaces 
in  space,  the  notion  may  just  dawn  upon  the  imagination  that  the 
ideal  series  of  forms  which  actually  existed  in  nature  as.  a  process 
of  thought  in  creation,  is,  by  the  power  of  thought  in  us,  merely 
shifted  round,  as  it  were,  from  the  Mind  of  Nature  into  our  minds, 
however  imperfect  the  reminiscence  in  us. 
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Zoque — the  Language  sj>oken  at  Santa  Maria  de  Chima-- 
lafa^  and  at  San  Miguel  and  Tierra  Bianca^  in  the 
State  of  Chiapas y  Mexico, 

By  Antonio  de  Coruna  y  Colludo. 

( Translated  from  ike  author's  manuscript,  by  y.  A,  Dacus,) 


THE    ZOQUES. 

The  Zoques,  once  a  numerous  and  powerful  nation,  with  cities 
and  towns  in  all  of  the  isthmian  states  of  Mexico,  extending  from 
Tehuantepec  through  Tobasco  and  Chiapas  into  Oaxaca,  and 
some  assert  even  farther  to  the  north  and  west,  have  been  reduced 
by  wars  and  conquests  until  they  number  no  more  than  2,500  or 
at  most  3,000  souls.  Their  present  country  is  a  small  mountain- 
ous district,  including  two  mean  villages,  Santa  Maria  de  Chima- 
lapa  and  San  Miguel.  Very  recently  another  settlement  has  been 
made  by  the  Zoques  on  the  road  passing  between  Tarifa  and 
Santa  Maria,  near  the  banks  of  the  Arroyo  de  Otales. 

The  Zoques  are  esteemed  to  be  the  immediate  relatives  of  the 
Mijis,  a  still  more  numerous  race.  But  the  race  likeness  is  not 
preserved  in  the  language.  The  Mijis  and  the  Zoques  speak  lan- 
guages scarcely  related. 

They  are  not  a  handsome  people,  but  are  represented  as  indus- 
trious and  enterprising.  They  manufacture  cotton  goods  and  pot- 
tery.    They  cultivate  indigo,  maize,  and  cotton. 

They  were  conquered,  about  two  centuries  anterior  to  the  dis- 
covery of  America  by  Columbus,  by  the  Chiapanecs,  and  have 
ever  since  remained  a  subject  race.  A  considerable  number  of 
them  now  speak  the  Spanish  language. 

Their  language  belongs  to  the  Maya-Quiche  family  of  South- 
ern Mexico  and  Central  America,  and  appears  to  be  most  nearly 
related  to  the  Tzendal-Maya,  which  has  been  regarded  as  the 
parent  language  of  the  Yucatec  peninsula — the  tongue  spoken 
by  the  builders  of  Palenque,  Chi-chen,  and  Itza.  It  is  written  by 
using  the  following  letters  of  the  Roman  alphabet : 

Af  by  Cy  gh,  69  if  jy  ky  Ui,  n,  Oy  P9  q,  u,  s,  t,  u,  y,  tz,  z,  and  h 

as  an  aspirate. 
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The  Pater  Noster  in  Zoque. 

Tkeskata  txapquesmue  itufu  yavecotzamue  mis  Met,  yamine  mis  yumi* 

kacui  ya  tuque   mis   sunoycui,  yecnasquesi  txafquesmuese,     Tesanh  hoi* 

muefh  komepe   izikete  yshoy  yatocoyates  mis   kescova  kes  jaziquet  mis 

atocoipase  tkesquesifue  jatxi  huitemistetzaen  hocyseth  cuijomue  ticomaye 

ya  cotzocamistke  mumuyatzipue  quesi,  tes€  yatuque. 


A  Vocabulary  of  the  Zoques  of  Santa  Maria  de  Chimalapa. 


.     A, 

Ah-kum.     Squash,  gourd,  melon. 

Ah-ma-pa.  To  see,  to  look,  to  gaze. 

Ah-p(J-am.      Old,    ancient,    long- 
existing. 

Ah-to-e.    Language,   speech    (see 
0-t<ht), 

An-wa-tzi.     Beard,  bristles,  hairy. 

Ato.     Elder,  the  father,  originator. 

Atzi.     My  elder  brother,  the  first 
born.  ^ 

A-SUM.     Musquito,  zincuda,  a  poi- 
son fly. 

B, 

Bam-hok.      River,    wide    stream, 

channel. 
Bb-ah-ku.     Wild-hen,  turkey. 
Bs-OK-siNquBS.    Small,  diminutive. 
Bbn-nb.     Man,    people,    the  whole 

race. 
Bb-tum.    The  eye,  faculty  of  vision. 
Bu-BH.     The  ankle,  lower  limb. 
BuTZ-BUTZ.  Orange  color'd,  yellow. 
Bu-AN-PA.  To  sing,  to  make  melody. 

C. 

CIa-apb-uh.    That,  the  other  thing. 

Ca-ha.  There,  in  that  place,  yonder. 

Ca-um.    Dead,  not  living. 

Ca-nA.     Salt,  salt  water. 

Chick-sham.    Lad,  boy,  youth  {un 
jdven). 

Co-HB-KA.    Fish  (a  generic  term). 

Cu-cu.     A  pigeon,  a  dove. 

CuM-co-B.    Town,  city,  village. 

Cu-BH.    A  tree,  the  trees  in  a  forest. 

Cu-B-NA-KA.     Bark,    rind  of  fruit, 
nutshell. 

Cu-M&.    Vast,  great,  powerful. 

Cu-TZCH.    A  hill,  a  height,  a  moun- 
tain top. 

E. 

E-MB-BH.      Who,    that,    that   one, 

which. 
Eps-ko-na-kan.    Thirty,  thirtieth. 


£ps-sHAN.    Twenty,  twentieth. 
Etz-pa.  To  jump,  to  dance  with  joy. 

G. 
Ga-A.    To-day,  at  the  present,  now. 
GuB-HB.     Here,  at  this  place. 
GuBN-HBN.    Good,  excellent. 
Go-MAS-u-NA.     Girl,  lass,  maiden. 

Hat-te.  The  human  race,  the  an- 
cient people. 

Ha-ta.  My  father,  the  father,  the 
one  before. 

Ha-ya-ah.  My  husband,  the  master. 

Ha-moh.  The  red  race,  the  abori- 
gines. 

Ha-muh.  The  sun,  father  of  the 
Indians. 

Ha-ma-hi.     Daylight,  not  dark. 

Ha-mah-ank-shan.  The  dry  sea- 
son, the  season  of  sunlight. 

HuBN.  Prairie,  treeless  plain,  great 
meadow. 

Hub.     Yes,  affirmation,  truly. 

Hbch-pa.     Living,  having  life. 

HuB-HBN.  An  insect,  rodador,  a  fly. 

Ho-BHN.  Having  wings,  winged,  a 
bird. 

Ho-HB.    To-morrow,  in  t^^e  future. 

HOH-HB.    The  day-dawn. 

Hu-KU-TA.     Fire,  flame,  heat. 

/. 

1-6.     Foliage,  leaves,  laminae,  folds. 

luK-POi-PA.  To  make  haste,  to  flee 
as  from  the  presence  of  a  foe. 

I-B-KA.    Deep  shadows,   the  dense 
shade  of  a  tropical  forest. 

J, 

Ja  -  zi  -  quB  -  UM.  Evil  -  minded,  bad 
nature. 

jA-zi-quB.  Offenses,  debts,  obliga- 
tions. 

Josh-pa.  To  labor,  to  struggle,  to 
toil. 

Ja-ku-ah-pa.  To  slay,  to  destroy, 
to  murder. 
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Ken-pack.  The  forehead,  front  part* 

Kbn-nah.    The  nose,  nasal.  . 

Ken-tzchur.  The  finger  nails, 
claws,  talons. 

Ken-ock.  Sandals,  a  kind  of  shoe, 
foot  protectors ;  hence  footwajs. 

Ken-oi-pah.  To  eat,  the  act  of 
eating. 

Ko-TZCH.  A  hill,  a  sloping  moun- 
tain. 

Ko-MEH.     Grand,  majestic. 

Ko-HE-KA-YE.  The  red  snapper,  a 
species  of  fish. 

Ku-Ai.     Woodlands,  forest. 

M. 

Ma-at-za.  a  star,  a  distant  light, 
a  twinkling  thing. 

Mak-ta-shan.     Four,  fourth. 

Mak-tu-tan.     Nine,  ninth. 

Mak-tu-ma.    Eleven,  eleventh. 

Mak-kan.     Ten,  tenth. 

Mak-ku-es-ta-kan.  Twelve,  12th. 

Mak-taps-han.     Eighty,  eightieth. 

Mak  -  TAPS  -  KO  -  MAK  -  AN.  Ninety, 
ninetieth. 

Mak-eps-han.  One  thousand,  thou- 
sandth. 

Mays-tzan.    Two,  the  second. 

Ma-ma.     My  mother,  the  mother. 

Man-ku-ee.    The  foot. 

Man-ku-ee-yu-kee.  The  toes,  the 
roots  of  trees. 

Me- AH.  The  sea,  the  ocean,  great 
salt  lakes. 

Men-yen.  Thundering,  booming, 
beating  of  the  billows  against 
the  shore. 

Men- AH.  The  American  deer,  moun- 
tain »heep  or  antelope,  game. 

Me-un-pa.    To  come,  to  arrive. 

Mak.     Indian  corn,  maize. 

MuK.     Grass,  the  grassy  plains. 

MoR-SHAN.     Five,  fifth. 

Mors-ep-shan.    One  hundred. 

Mo-uN-PA.    To  sleep,  to  slumber. 

MUM-MU-YA-TZI-PUE. 

Mis. 

N. 

Nas.     The  earth,  the  soil,  the  land. 
Na-ac-ko-tenck.     a  skin  lodge,  a 

native  hut. 
Nei. 

Nen-pen.    Bloody,  gory,  red  color. 
Ney-tzu-he-te.     Early  morn,    the 

dawn. 
Ne-ah.     Water,  a  pond  or  lake. 


Nen-ah.     Bad,  evil  disposed. 
Nuec-pa.    Warm,  summer  heat. ' 
NoTz-PA.     To  go,  to  take  leave. 
Nu.    A  dop,  a  coyote,  a  wolf. 
NuM-PA.    To  steal,  to  plunder. 

O. 

O-toe.    Language,  speech,  oration. 
O-TON-PA.     A  conversation,  a  dis- 
cussion. 

P. 

Pak.     a  bone,   a  shell-covering,  a 

skeleton. 
Pa-hok.    a  river,   broad  stream,  a 

channel. 
Pa-ho.    The  wolf,  the  black  wolf. 
Pench.     FcJathers,  down. 
Po-hoh.     Bright,    shining,    white, 

glaring. 
PuTz-PUTz  {see  Bu/z'bu^z).  Orange 

color. 
Pu-EH  (see  Bu-ek).  Leg,  lower  limb. 
Pu-mah.     Strong,  powerful. 

5. 

Sa-hen-pet-kui.    Bow  and  arrows. 

Sa-ah-hen.     Snake,  a  reptile. 

Sa-ah-ku-kah.     The  rattlesnake. 

Sa-ah.     Wings,  winged  creatures. 

SuE-TZEH.  My  elder  sister,  the  el- 
der one. 

ScHBN-HEN.     Many,  a  multitude. 

Shah.  The  arm,  branch  of  a  tree,, 
inlet. 

Sha-pa.    The  moon,  the  night  sun. 

Shan-nah.  The  wind,  a  gale,  a 
storm. 

Shees.     Flesh,  meat  of  the  iguana. 

Sheek-pa.    To  laugh,  express  joy..- 

T. 

Ta-a-tzenk.  Ear,  auricular  appen* 
dage. 

Ta-a-pue.     Personal  pronoun,  ke, 

Tchin.     Pine,  any  coniferous  tree. 

Teyn-man-nu.     My  son,  offspring. 

Tentz.  The  teeth,  tusks  ot  ani- 
mals. 

Tenk.  House,  hut,  tent,  dwelling- 
place. 

Tese.  Thine  (applied  only  to  the 
Supreme). 

Te-sa-ne.    Sanctified 

Ten-pa.     To  stand,  to  remain. 

TENK-Et»-siiAN.     Sixty,  the  sixtieth. 

Tenk-ep-sko-mak-an.     Seventy. 

Tem-pa.  The  lightning,  a  scintiU 
lation. 

Thbs-hat-ta.     Our  high  father. 
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TiM-NUB-Bi.  The  name,  appellation. 

To-o-Ti.    A  tongue,  a  peninsula. 

To-Ms.     Near,  close  at  hand. 

TCJ-TAN.     Six. 

TCJ-DU-TAN.     Eight. 

Tzoi-Koi.    The  chest,  the  fhorax. 

Tzcj-i.    Tobacco. 

TzAP-qUBS-MUK. 
TZI-HE-TE. 

Tzu-E.    Night,  darkness. 

TzuBN-PA.  To  sit,  to  recline  at  ease. 

Tu.    The  dew,  a  drizzling  rain. 

Tu-ANK-SHAN.    The  wet  season. 

Tu-c^B.    Food,  the  terrapin. 

Tus.   The  first  personal  pronoun,  /. 

Tu-MAH.     One,  the  first. 

TzBCK.  The  abdomen,  bellj,  a  bel- 
lows. 

Tzu-Tzi.  The  mammae,  a  virgin's 
breast 

Tzi-HE-xfe.    Daily,  daj  by  day. 

Tzi-HE-UN.  The  afternoon,  evening. 

Tzu-MA.     Snow,  frozen  water. 

Tzu.    A  stone,  cliffs  of  rocks. 

Tzu-MA-quE.  A  mountain,  a  height. 

Tzu-TZHUs.     Skjr  blue,  pale  blue. 

Tzu-TZHAN.   Dark  green,  sea-green. 

U-KUM.    A  cucumber,  squash.  * 

Up-bah.  Cloud,  haze,  mist,  obscure. 
U-i.     No,  a  negative  reply,  not. 
Uk-oi-pa.    To  drink,  to  be  drunk. 
U-NA-A-PA.    To  lie,  speak  falselj. 
Uhp-sa-pa.     Gloomy,  dreary. 

V. 

Va  -  CO  -  TZUM  -  NE.       H  igh    palace, 

heaven. 
Van-ti-vi-ki.  Thumb,  great  finger. 
Va-ok-senk.     Small,  very  little. 
Vak-sbnk.    Young,  of  tender  age. 
Vak-semk-ko-mas-u^na.    a  tender 

girl. 
Vak-senk-ben-n6.     Kind,  tender 

people. 
Va-i-e.     Cold,  chilled,  shivering. 
Va-kus.   All,  everything,  the  whole. 
Van-pa.    To  sing;  melody,  music. 


Vau-hoh-pa.  To  cry,  to  mourn,  to 
weep. 

Va-na-ka.    The  face,  the  front  part. 

Vi-TAM.    The  eye,  power  of  vision. 

Vi-Ki.    The  fingers,  tendrils. 

Vi-AH-KU.  The  pheasant,  wood-hen. 

Vens-tu-tan.    Seven,  seventh. 

Ves-tenk-ep-shan.  Forty,  for- 
tieth. 

Ves-tenk-ep-sko-mak-an.  Fifty, 
fiftieth. 

ViN-TU.  The  neck,  a  connecting 
link. 

Vm-Tzu-MA.  The  forest,  wilderness. 

Vehn-hen.  Youthful,  recent,  lately. 

r. 

Ya-ve-co-tzam-ne.  The  high  dwell- 
ing, exalted  heavens. 

Ya-mi-nA.  To  make  great,  to  glo- 
rify, set  apart. 

Ya-ta-co-ya-tes. 

YA-TU-quE.     Amen,  be  it  so. 

Ya-hue.  For,  because  of,  on  ac- 
count of. 

Ya-ka-u-pa.  To  slay,  to  kill,  to 
murder. 

Yo-MA-u-NA.  A  young  woman,  a 
wench. 

Yuc-poi-PA.  To  flee  away,  to  make 
haste,  run. 

Yu-MA-HA-KU.  The  naming  of,  sta- 
tion, power. 

YU-MA-HA-CUI. 
YEC-NAS-qUE-SI. 

Yenk.    Black,  a  negro,  thick  dark- 
ness. 
YuE-puEH.    This,  that,  they. 
YsH-OY.    Debts. 

Z. 

ZiN-CA-DU.    A  species  of  musquito, 

a  stinging  insect. 
Zu-MA.    A  wild-cat,   the  American 

tiger. 
Zi-NA-KA.    The  papaya,  a  tropical 

fruit. 
Zo-quE.     The  men,  the  great  brave 

race. 


A  brief  Essay  on  the  Southern  Mexican  and  Central  American 

Languages. 

There  are  more  than  twenty-five  distinct  languages  spoken 
between  the  isthmus  of  Tehuantepec  and  the  isthmus  of  Panama. 
It  has  been  claimed  by  some  investigators  that  they  are  all  inti- 
mately related,  and  constitute  but  one  family  of  languages,  which 
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they  call  the  Maya-Quiche,  and  mention  the  Maya-Tzendal  as  the 
oldest  and  the  classic  language  of  the  family  of  tongues. 

I  know  not  upon  what  particular  resemblances  this  claim  is 
based.  It  is  undeniable  that  there  are  similar  forms  in  the  struc- 
ture of  a  number  of  the  languages  spoken  by  the  so-called  Maya- 
Quiche  nations;  but  in  vocabulary,  in  structure,  and  in  other 
respects,  the  distance  between  the  most  nearly  related  of  the  lan- 
guages spoken  by  the  people  who  inhabit  Yucatan  and  Chiapas 
is  further  apart  than  the  English  and  the  Swedish.  Between 
some  of  the  languages  the  resemblance  is  about  the  same  as  that 
between  Chinese  and  French  ;  that  is,  none  at  all. 

The  Zoques — a  tolerably  full  vocabulary  of  whose  language  is 
here  presented— appear  to  have  no.  relationship  with  their  imme- 
diate  neighbors  the  Zapotecs,  whose  language  appears  much  bet- 
ter developed,  and  is  smoother  and  far  more  copious. 

Let  us  take  the  words  beginning  the  Lord's  prayer  in  the  several 
languages  to  be  compared.  Thus  in  Chaflabal,  spoken  in  Chia- 
pas, the  words  for  "Our  Father"  are  Tattic  haya.  Culchahan 
signifies  "the  high  heavens."  In  Chiapanec  we  find  Pua  man" 
gueme  for  "  our  Father";  in  Choi  the  same  meaning  is  expressed 
by  Tiat  te  lojon;  while  in  Tzendal  the  words  used  to  express 
the  idea  are  Tatic  ta  nacalat  tachulchan — "  Our  Father  in  the 
high  heavens  art,  who."  In  the  Zotzil  the  difference  is  still  more 
marked  ;  thus,  Totit  ot-te  nacal  oi  ta  vinagel-utzilaluc — "In  the 
great  heavens  let  our  Father  be."  The  Pokonchi  is  another  lan- 
guage said  to  belong  to  the  sam.e  family  of  tongues ;  the  prayer 
begins  thus  in  that  speech — Catat  taxah  vilcat.  A  still  greater 
difference  is  noted  in  the  Maya  language  as  spoken  in  the  region 
of  Palenque.  The  author  of  "Rambles  in  Yucatan"  furnishes  the 
following : 

Cayum  ianech    ti  caannob  cilichthantabac  akaba :      tac  a 

Our  Father  who  art  in  heaven,  blessed  be  thy  name;  it  may  come  thy 
ahaulil  ci  okoL  Mancahac  a  uolak  uai  ti  luun  bat  ti  caane.  Zanxa- 
kingdom  us  over.  Be  done  thy  will  as  on  earth  as  in  heaven.  Daily 
mai  uah  ca  azotoon  heleae.  Caazaatez  ci  ziipH  he  bik  c"  xaaikic  Mzii' 
bread  us  give  to-day.  Us  forgive  our  sins  as  we  forgive  their 
fil  akziifiloobtoone  ma  ix  appatic  c^  iubui  ti  tuntaJk,  caatacoon 
sins  to  sinners;     not  also    let      us    fall   in  temptation,   us  deliver 

ti    lob. 
from  evil. 
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THE    ZAPOTECA. 

The  Zapotecs  are  near  neighbors  of  the  Zoques,  and  the  few 
thousands  of  this  race  still  surviving  are  all  that  is  left  of  the  once 
populous  and  mighty  kingdom  of  Zapotecapan,  one  of  the  ancient 
civiJized  states  of  America — a  people  which  successfully  resisted 
the  armies  of  the  allied  kingdoms  of  Anahuac. 

The  language  spoken  by  this  race  is  far  more  copious,  and  sus- 

<%pt]ble  of  giving  expression  to  ideas,  than  the  Zoque,  or  indeed 

ofaj%y  American  language  yet  reduced  to  form,  save  the  Otomi, 

^  -Aztec,  the  Tzendal,  the  Maya,  and  the  Quich^-Cakchiquel, 

«Dd  possibly  the  Nagrandan  and  Peruvian. 

^he  present  seat  of  the  Zapotecs  is  the  eastern  slope  on  the 

isthmus  of  Tehuantepec.     Once  they  had  cities  and  towns,  and  a 

^n^i ^civilized  social  organism  peculiar  to  themselves,  extending 

ovex-   the  entire  region  from  Oaxaca  to  Tehuantepec.    Of  the  lan- 

i^^Sc  spoken  by  this  people,  the  learned  abb^  Brasseur  de  Bour- 

fooux-^says:  La  langue  Zafoteque  est  cTune  douceur  et  d'une 

^^^>^iti  qui  rappelle  V Italienne,     (B.  de  B.  Esquisess,  p.  35.) 

^"^:&oa  is  still  more  pleased  with  the  language,  of  which  he  thus 

V^^lcs  in  his  "Geogrdfica  Descripcion"  :    Su  lenguage  era  tan 

^^^^^drico  como  el  de  los  Palestinos^  lo  que  querian  persuadir 

"^^^€iban  siempre  con  pardbolas* 

J  v^an  C6rdova  prepared  a  gi'^mmar  of  the  Zapoteca  more  than 
^  ^^xitury  and  a  half  ago,  but  this  author  seems  to  have  lacked 
the  x-equisite  scholastic  ability  for  the  proper  execution  of  his  self- 
'™I^^8ed  task.  As  yet  a  complete  vocabulary  has  not  been  pub- 
"Sr^^jj,  Seilor  J.  Corona  is  now  engaged  in  an  effort  to  make 
"''^  valuable  addition  to  the  stock  of  philological  material  for  the 
^     ^cnt  of  American  languages. 

-■^lie  sounds  of  the  Zapotec  language  may  be  expressed  by  the 
^^^^wing  letters  of  the  English  alphabet:    a,  3,  ch^  e^  g^  h^  /, 
'     ^,  «,  «,  fi,  ^,  /,  r,  /,  «,  y^  x^  z,  th. 

'^^here  are  also  five  diphthongs,  viz.,  <f,  oe^  ei^  te^  and  ou, 

^^^ne  of  the  peculiarities  of  the  Zapotec  language  is  that  of  ex- 
P^^^sing  the  plural  number  by  the  use  of  numerals,  sometimes  by 

-S  Actives.  A  Zapotec  will  say  pichina^  deer ;  but  if  he  wished 
^  designate  a  herd  of  deer,  he  would  say  ziana  pichina^  many 
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Like  the  Aztec  and  other  cultivated  languages  of  the  southern 
part  of  our  continent,  the  Zapoteca  has  reverential  terms,  that  is, 
terms  of  respect  or  of  honor.  This  is  accomplished  by  the  use  of 
different  pronouns,  or  words  employed  as  pronouns. 

Naa^  ya^  a,  (I)  is  used  when  equals  speak  to  each  other. 
Lohui^  loy^  looy^  lo^  (thou,  etc.)  Tobina  (your  honor),  a  word 
only  used  when  speaking  of  superiors.  Nikani^  nike^  nikoe^ 
ni^  ke^  "  he "  or  "  they ."  The  same  system,  as  indicated,  runs 
through  all  the  declensions  and  inflections. 

There  are  four  conjugations  of  Zapoteca  verbs ;  these  are  dis- 
tinguished by  the  particles  with  which  they  commence. 


First. 

Present, 

ta. 

Past,  ka. 

Future,  ka. 

Second. 

(4 

te. 

-      pe. 

ke. 

Third. 

»t 

it. 

»*      ko. 

"        ki. 

Fourth. 

il 

to. 

"     /*. 

"        ko. 

As  a  specimen  of  the  written  Zapoteca,  I  submit  a  Pater  Nosier 
from  a  catechism  prepared  by  Leonardo  Levanto : 

Btxoozetonooke  kiiebra  nachiibalo  naziioo  zirkani 

Father  our      heaven    thou  who  art  above    great      has  been  done 
laalo  kellakookii    xiennilo        ktia  zuika      ruarii       niliziqueS' 

thy  name    kingdom  thine    will  come  here  thy  will, 

laloy  &c. 
&c. 

The  above  is  sufRcient  to  illustrate  the  peculiar  arrangement 
of  words  into  sentences  employed  among  the  Zapotecas.  The 
conjugation  of  a  verb  in  this  language  would  give  school-boys 
more  trouble  than  to  master  the  intricate  inflection  of  the  Greek 
verbs  of  precious  memory. 
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On  the  Improvement  of  the  Western  Rivers. 

By  Chas.  M.  Scott. 

I  shall  offer  no  apology  for  giving  my  views  on  the  subject  of 
River  Improvenrients,  feeling  that  I  am  not  an  egotist  in  doing  so^ 
as  an  experience  of  over  fifty  years  on  the  different  rivers  of  the 
West  has  given  me  .opportunities  of  forming  opinions  on  the  sub- 
ject. Believing  that  each  one  should  add  all  he  can  to  the  com- 
mon stock  of  knowledge,  I  have  ventured  to  add  my  mite. 

The  subject  of  River  Improvements  is  one  that  should  interest 
every  man  in  this  broad  land,  as  it  embraces  in  its  scope  the 
whole  future  of  this  country,  not  only  in  its  commercial,  but  its 
agricultural  aspect,  and  also  its  sanitary  condition. 

A  majority  of  those  that  discuss  this  subject,  look  at  it  from 
only  one  point  of  view — commercial,  agricultural,  or  sanitary ; 
yet  they  are  all  intimately  connected,  and  that  which  will  accom- 
plish the  one  in  the  highest  degree  will  also  accomplish  all  the 
others :  that  is  to  say,  the  best  system  to  protect  the  lands  from 
overflow  will  also  produce  deep  permanent  channels,  and  the 
draining  of  the  swkmps  and  rendering  them  fit  for  cultivation 
must  destroy  the  malaria.  The  work,  if  done  by  the  present  sys- 
tem, must  be  done  at  an  expense  that  will  be  more  than  the  value 
of  the  country,  unless  labor  is  reduced  to  the  level  of  China. 

The  time  has  come  when  we  must  choose  between  the  differ- 
ent systems  that  are  offered,  and  we  should  bear  in  mind  that  the 
future  of  this  country  rests  more  on  the  adoption  of  a  wise  system 
of  improvements  than  on  any  other  thing. 

Before  taking  up  the  different  systems  I  shall  state  the  different 
factors  in  the  problem,  and  shall  challenge  every  system  that  does 
not  take  them  into  consideration  as  worse  than  useless,  when 
applied  to  the  lower  Mississippi  and  lower  Arkansas. 

These  factors  are,  first,  fall ;  second,  volume  ;  third,  curves ; 
fourth,  tenacity  of  bottom  and  sides. 

The  fall  of  the  river  is  diminished  as  the  river  is  lengthened  by 
tjie  cutting  of  banks*  which  diminishes  velocity. 

Volume  and  velocity  determine  the  sediment-carrying,  or  scour- 
ing, capacity. 
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Cmrcs  modjsy  velocity,  and  scooriz^  is  adrmnced  or  retarded 
br  the  tenachr  of  the  sides  and  bottDm. 

These  few  sample  factors  cover  the  whole  ground  of  river  im- 
provements, land  reclamation,  and  the  sanitary  conditions  d  the 
Mississippi  valley.  I  shall  endeavor  to  point  out  how  the  diflRer- 
ent  factors  act,  and  to  show  their  edect. 

The  following  da/a.  compiled  from  Humphry  and  Abbotfs 
reports  on  the  Missisappi  River,  will  illustrate  the  efiect  of  fidl, 
v<^cme.  and  curves,  on  velocity  : 

The  £ilI1  of  the  Mississippi  from  St.  Louis  to  the  Gulf  of  Mex- 
ico is.  is  high  water  40S  £teu  and  in  low  360.  The  air-line  dis- 
tance is  about  700  miles,  and  by  the  river  1500.  This  gives  0.31 
foot  fiJi  10  the  mile  in  high  and  0.2S  in  low  water.  It  is  obvious 
to  all  that  if  this  distance  ( 1300  miles)  is  increased  or  diminished, 
the  ratio  of  fall  is  diminished  or  increased  in  proportion. 

From  St.  Louis  to  Cairo  ^173  miles  1  the  fall  in  high  water  is 
S6  feet  and  in  low  water  100  feet  1 14  feet  more  in  low  water  than 

in  high  >. 

From  Cairo  to  Columbus  (21  miles "k  the  fall  in  fiigh  water 
is  1 2  feet  and  in  low  S  teet  <  4  feet  moie  in  high  than  in  low 
water). 

From  Columbus  to  Memphis  1  204  miles^.  So  feet  in  high  andi 
Si  in  low  water  (7  feet  nK>re  in  high  than  in  low  water). 

From  Memphis  to  Natchez  ^404  mile<i  the  fill  in  high  water 
is  155  feet  and  in  low  water  166  feet  v^ i  *<c^t  more  in  low  tham 
in  hi^  water). 

From  Natchez  to  Carroll  ton  1  275  miles^ .  50.7  feet  fall  in  h^b^ 
water  and  S.i  feet  in  low  (42.6  feet  more  in  high  water  than  ia 
low). 

From  Carrollton  to  the  Gulf  (^104  miles^.  15.3  feet  in  high  and 
0.9  of  a  foot  in  low  water  1 144.  feet  more  fall  in  high  dian  in 
low  water). 

An  examination  of  the  foregoing  facts  shows  two  paradoxes 
that  are  easily  explained  by  a  knowledge  of  the  effect  of  volume 
and  curves.  From  St.  Louis  to  Cairo  and  also  from  Memphis  to 
Natchez  the  fall  is  greater  in  low  water  than  in  high  ( 14  feet  in 
the  first  and  1 1  feet  in  the  seconds,  and.  if  the  frictioQ  on  die  bot- 
tom and  sides  of  the  lesser  volume,  with  the  greater  fall,  did  not 
modi^  it.  the  current  would  be  a  fraction  over  ^  gieatei  in  low 
water  than  in  high  between  St.  Louis  and  Cairo,  and  over  -f^ 
greater  between  Memphis  and  Natchez. 
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Now,  on  the  other  hand,  the  fall  from  Cairo  to  Columbus  (21 
miles)  is  4  feet  more  in  high  than  in  low  water  (12  feet  in  high 
and  8  feet  in  low  water).  This  fall  of  12  feet  in  21  miles  of 
such  a  volume  of  water,  if  not  checked  by  the  curves  of  Lucas 
Bend  and  Iron  Banks,  would  be  a  torrent ;  but  owing  to  those 
two  curves  the  current  is  hardly  as  strong  as  at  many  places 
where  there  is  less  fall. 

Another  element  is  the  tenacity  of  the  banks  and  the  character  of 
the  bottom  of  the  river.  The  Mississippi  (from  Cairo  to  the  Gulf) 
and  the  lower  Arkansas  flow  through  an  alluvial  formation  of  an 
unknown  depth,  and  this  alluvium  varies  in  tenacity  as  the  depos- 
its have  taken  place  in  slacker  or  stronger  currents,  those  forming 
under  or  behind  a  bar  being  invariably  the  more  tenacious,  and 
resisting  the  action  of  the  current  much  longer  than  those  which 
have  formed  outside  of  or  on  top  of  a  bar.  The  ooze  that  settles 
in  the  old  "  cut-offs  "  becomes  in  time  stiff  blue  clay,  that  resists 
the  action  of  the  current  where  the  river  has  cut  back  to  the  old 
bed,  as  is  shown  at  several  of  the  old  mouths  of  the  "  cut-offs." 

The  banks  are  also  affected  by  the  clearing  off  of  the  timber 
growing  on  them. 

In  the  early  days  of  steamboating  the  banks  were  covered  with 
a  dense  growth  of  timber,  the  fibrous  roots  of  which  bound  the 
banks  until  they  were  undermined  to  a  considerable  distattce,  and 
when  a  slide  took  place  it  frequently  extended  back  over  100  feet, 
and  as  much  as  200  yards  up  and  down  the  river. 

These  slides  carried  the  timber  growing  on  them,  down  in  the 
same  position  in  which  it  grew  and  carried  the  roots  below  the 
strong  current,  thus  protecting  the  banks  behind  the  slide  for 
years,  giving  time  for  the  filling  up  and  growth  of  timber  on  the 
opposite  side,  thus  preserving  the  normal  width  and  depth. 

At  this  time  we  have  no  accurate  data  in  regard  to  the  former 
width  and  depth  of  the  river,  but  an  approximation  may  be 
reached  by  knowing  the  low-water  depths  of  the  river  at  intervals 
of  (say)  ID  years,  and  even  that  can  only  be  an  approximation. 
In  182S  there  were  no  steamboats  on  the  Mississippi  that  drew 
less  than  6  feet  light,  or  8  feet  loaded ;  yet  they  found  no  difficulty 
in  coming  to  America  landing  (4  miles  above  Cairo)  during  the 
whole  year,  unless  stopped  by  ice,  carrying  freight  and  passen- 
gers sufficient  to  make  it  profitable. 
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In  1838  (the  lowest  water  ever  known  in  the  lower  Ohio — 9 
inches  at  Rockport,  Puppy  creek,  and  Cumberland  Island)  there 
was  not  less  than  7  feet  at  Plum  Point,  the  shallowest  place  be- 
low Cairo. 

In  1848  the  shallowest  water  below  Cairo  was  6  feet,  and  there 
were  three  places  of  that  depth,  viz..  Plum  Point,  head  of  Island 
60,  and  foot  of  Island  65. 

In  1858  the  shoal  water  had  decreased  to  4}  at  Helena  and  5 
feet  at  Plum  Point  and  Paw-paw,  and  less  than  6  feet  at  several 
other  places. 

In  1868,  5  feet  was  all  that  could  be  found  at  Phillips',  Point 
Pleasant,  Island  21,  Plum  Point,  Island  40,  President's  Island, 
St.  Francis  Island,  Helena,  Horseshoe  cut-off,  Island  69,  Jersey 
Point,  Paw-paw,  and  Glascox  Island. 

In  1878  the  low  water  was  more  extensive,  but  hardly  so  shal- 
low, except  at  Plum  Point. 

This  constant  decrease  in  depth  can  only  be  imputed  to  one 
single  cause,  namely,  the  clearing  of  the  banks*and  country. 

The  clearing  of  the  banks  affects  the  river  as  follows :  When 
the  timber  is  cleared,  the  decaying  roots  become  channels  to  con- 
vey the  water  into  and  soften  the  banks,  and  when  a  cave  takes 
place  it  is  no  longer  a  slide,  but  a  tumble  over  and  breaking  up 
of  the  mass,  that  is  soon  swept  away  by  the  current,  and  the 
undermining  again  goes  on.  Thus  the  widening  goes  on  much 
faster  than  the  filling  on  the  opposite  shore,  and  the  shoaling  or 
filling  up  of  the  channel  follows  the  widening. 

The  clearing  of  the  country  above  affects  the  rivers  by  opening 
the  outlets  of  the  swamps.  These  swamps  were  formerly  reser- 
voirs that  held  a  large  portion  of  the  rain  and  melted  snow  in  the 
spring  and  wet  seasons,  and  during  the  dry  weather  they  supplied 
a  large  portion  of  moisture  to  the  atmosphere,  and  also,  oozing 
through  the  soil,  supplied  numerous  springs  along  the  different 
water-courses,  where  now  there  is  nothing  but  dry  sand.  Thus 
the  clearing  of  the  country  increases  the  overflow  in  the  wet  sea- 
son, and,  aided  by  the  widening  of  the  river,  is  gradually  reducing 
the  depth  in  the  dry  season.  The  rapid  destruction  of  the  banks, 
consequent  on  the  destruction  of  the  timber,  is  still  greater  where 
the  caving  is  at  banks  of  recent  formation,  as  they  have  no  soli- 
dity, being  only  sand  mixed  with  alluvium  ;  and,  as  tlie  filling  is 
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more  rapid,  there  is  more  sand  in  the  new  than  in  the  older 
deposits. 

Having  fully  shown  how  the  forces  we  mentioned  act,  I  shall 
now  proceed  to  analyze  the  different  systems  that  have  been 
offer'ed,  and  endeavor  to  show  their  merits  and  defects,  and  I  shall 
illustrate  my  criticisms  by  referring  to  other  rivers  where  condi- 
tions similar  to  those  found  in  our  western  rivers  obtain. 

The  first  one  is  the  levee  system.  I  shall  request  those  that  are 
in  favor  of  it  as  anything  but  a  temporary  measure,  to  examine 
Louisiana  Bend  (at  the  northern  line  of  Louisiana)  and  Lake 
Providence  Bend,  and  indeed  the  whole  river  from  Baton  Rouge 
up.  At  the  two  points  named,  not  less  than  three  very  large  and 
expensive  levees  have  been  swept  away  since  1843. 

An  examination  of  the  effects  of  caving  demonstrates  that  it  is 
more  important  to  protect  the  banks  than  to  build  levees,  as  with- 
out stable  banks  we  can  have  no  permanent  levees ;  and  if,  with 
the  protection  of  the  banks,  the  overflow  can  be  reduced,  the  use 
of  levees  would  be  abandoned. 

The  building  of  the  levees,  as  carried  on  in  Italy  and  China, 
would  at  once  destroy  nearly  every  plantation  along  the  river 
from  Commerce,  Mo.,  to  the  Gulf,  by  throwing  them  in  front  of 
the  levees.  And,  whilst  it  would  materially  shorten  the  length, 
it  would  more  than  quadruple  the  cost,  as  the  increase  in  the  per- 
pendicular height  would  average  that  at  least. 

According  to  Humphry  &  Abbott's  report,  the  average  slope 
of  the  banks  back  from  the  river  to  the  swamp  is  7  feet  in  the  first 
mile  ;  but  a  close  comparison  of  their  table  with  the  Government 
map  prepared  by  Major  Charles  R.  Sutur,  reveals  the  following 
fact,  namely,  that  wherever  the  slope  has  been  taken  near  the 
middle  of  a  bend,  where  the  course  of  the  river  is  north  and  south 
and  the  slope  is  taken  east  or  west,  the  slope  is  over  9  feet  to  the 
mile  ;  but  when  the  slope  is  taken  near  the  head  or  foot  of  a  bend, 
or  towards  north  or  south,  the  slope  is  much  less,  thus  reducing 
the  general  average :  and  a  fair  estimate  from  the  above  data 
would  give  at  least  1 2  feet  lower  for  the  base  of  the  levee  than 
the  present  base.  It  should^  be  borne  in  mind  that  the  levees 
of  Italy  and  China  do  not  follow  the  windings  of  the  river,  but 
are  built  back  far  enough  from  the  river  to  allow  the  water  to 
spread  during  floods  and  fill  up  the  space  between,  and,  instead 
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of  following  the  sinuosities  of  the  river,  they  follow  nearly  straight 
lines.  On  the  Po  the  average  distance  between  the  levees  is  over 
three  miles,  although  occasionally  much  wider. 

Mills  gives  the  distance  between  the  levees  on  the  Hoang-Ho 
(or  Yellow  river)  as  averaging  ten  miles. 

The  effect  of  this  widening  of  the  river  during  floods  is  to  cause 
a  slackening  of  the  current  and  a  more  rapid  deposit  of  the  sedi- 
ment, gradually  raising  the  bed  until  it  again  requires  the  raising 
of  the  levees. 

Both  the  Po  and  the  Hoang-Ho  prove  this,  as  on  the  former 
in  many  places  they  exceed  30  feet  and  on  the  latter  over  100  feet 
in  height.  The  inhabitants  live  in  constant  danger.  Indeed,  about 
forty  years  ago  the  Hoang-Ho  broke  its  northern  bank  about  200 
miles  from  its  entrance  into  the  Yellow  Sea,  and,  making  a  new 
channel  at  an  angle  of  about  45°  with  its  former  course,  it  poured 
its  whole  volume  into  the  Gulf  of  Petschili,  nearly  300  miles  in  a 
direct  line  northwest  from  its  former  mouth.  In  its  change  it  de- 
stroyed over  one  million  of  human  lives  and  hundreds  of  millions 
of  dollars*  worth  of  property.  These  disasters  have  occurred  so 
often  that  they  have  procured  for  it  the  name  of  the  River  of 
Sorrow. 

The  Po  also  furnishes  numerous  records  of  disasters  by  the 
breaking  of  its  levees.  The  recent  disaster  on  the  Theiss,  at  Sze- 
gedin,  Hungary,  that  is  arousing  the  sympathy  of  the  civilized 
world,  is  a  case  in  point. 

In  conclusion  of  this  part  of  the  subject,  I  would  respectfully 
ask  the  advocates  of  the  levee  system  to  examine  the  arguments 
I  offer  against  its  being  made  anything  but  a  temporary  measure 
for  present  relief. 

The  next  plan  to  be  examined  is  that  adopted  by  the  Govern- 
ment engineers,  and  the  different  methods  by  which  they  have 
endeavored  to  carry  out  their  plans,  which  may  properly  be  called 
the  lengthening  theory^  as  Captain  Eads's  may  be  called  the  con- 
centrating theory^  Captain  Cowden's  the  scattering  theory^  and 
Scotfs  the  shortening  theory. 

The  work  done  at  French  Island,  Scuffletown,  and  Cumber- 
land Island,  on  the  lower  Ohio,  and  the  dams  at  Establishment 
and  Devil's  islands  on  the  Mississippi,  show  the  lengthening 
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theory,  while  the  work  done  at  Cahokia  Bend  and  Horse-tail  in- 
dicate a  change  in  their  plans. 

This  system  is  well  adapted  to  clear  streams  flowing  over  a 
rock  bottom  and  having  a  good  fall  and  rapid  current ;  but  when 
the  fall  is  hardly  suflUcient  to  carry  the  sediment,  it  is  destructive, 
and  the  more  so  if  the  bottom  and  sides  are  alluvial,  as  it  causes 
a  more  rapid  deposit  of  the  sediment  by  slackening  of  the  current, 
and  gradually  destroys  the  navigation  it  was  designed  to  improve. 
By  forcing  the  current  against  the  alluvial  banks  the  curves  be- 
come deeper,  and  the  diminishing  velocity,  together  with  the  con- 
sequent widening,  results  in  the  formation  of  a  shoal. 

It  will  be  of  use  to  examine  the  cost  of  their  work  when  com- 
pleted, and,  if  possible,  ascertain  before  we  spend  much  more, 
whether  anything  can  be  done  by  the  present  system  that  will 
pay  for  the  outlay. 

We  may  take  the  piers  of  the  St.  Louis  and  Illinois  bridge  for 
the  depth,  and  estimate  frgm  the  surface  of  low  water  to  bed-rock 
as  100  feet,  premising  that  a  dam  or  dyke  built  of  broken  stone 
(as  has  been  used  heretofore)  will  sink  until  it  reaches  the  bed- 
rock, unless  built  above  the  highest  floods. 

This  dyke  must  extend  at  least  10  feet  above  low  water  when 
finished,  with  a  surface  of  5  feet  on  top,  with  sides  of  not  less  than 
45  degrees  slope  ;  this  gives  us  a  sectional  area  of  12,650  feet  or 
2,024,000  perches  per  mile,  costing  over  one  dollar  per  perch.  It. 
would  require  over  thirty  miles  of  dyke  to  secure  the  river  from 
St.  Louis  to  Cairo,  and  when  we  get  below  Cairo  it  is  safe  to 
double  the  depth  and  quadruple  the  cost.  It  will  require  but  little 
knowledge  of  the  public  to  know  that  such  expense  cannot  be 
borne  by  it. 

It  is  true  that  the  engineer  in  charge  (Col.  Simpson)  has  en- 
deavored to  find  a  less  expensive  method,  but  the  same  agency 
that  wears  the  solid  rock  below  a  fall  will  destroy  any  solid  dyke 
built  on  the  quicksands  of  the  Mississippi  unless  it  extends  above 
the  highest  water ;  that  agency  is  the  reacting  eddy  washing  out 
the  sand  below  if  at  right  angles,  and  above  if  diagonal,  to  the 
current,  causing  it  to  sink  and  break  up  in  a  short  time. 

The  dyke  across  Alton  Slough  is  a  fair  test  of  this  kind  of  work 
in  comparatively  slack  water  and  out  of  the  main  current  alto- 
gether, but  the  test  now  being  made  in  Cahokia  Bend  will  prove 
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whether  it  is  adapted  to  the  comparatively  shallow  water  of  the 
river  above  Cairo,  but  its  efficiency  may  well  be  doubted  where 
the  water  is  deep. 

We  have  no  means  of  ascertaining  the  first  cost  of  such  work, 
but,  even  if  much  cheaper  than  the  first  method,  it  cannot  be 
considered  the  cheapest  until  tested  by  comparison  with  other 
methods,  f'urthermore,  the  system  now  under  trial  construction 
can  only  go  on  during  low  water,  and,  judging  of  its  stability  by 
that  of  Alton  Slough,  it  is  doubtful  if  it  is  possible  to  make  a 
work  of  the  kind  permanent  in  the  strong  currents  of  the  Missis- 
sippi between  the  mouth  of  the  Missouri  and  Cairo,  and  still  more 
doubtful  below  Cairo. 

The  next  plan  proposed  is  that  of  Captain  Eads,  which  may 
properly  be  called  the  concentrating  theory  combined  with  the 
lengthening. 

Mr.  Eads's  plan  is  to  narrow  the  wide  places  in  order  to  con- 
centrate the  water  and  cause  it  to  cut  k  deeper  bed  for  itself. 

Mr.  Eads  makes  no  provision  against  the  lengthening  of  the 
river.  He  claims  that  the  narrowing  of  the  channel  at  the  shoal 
places,  and  the  consequent  deepening,  will  accomplish  the  pre- 
vention of  overflow. 

In  examining  this  plan  we  find  that  Capt.  Eads  does  not  take 
into  account  the  gradual  lengthening  of  the  river  consequent  upon 
■  the  more  rapid  destruction  of  the  banks  now  than  formerly.  It 
is  a  well  established  fact  that  the  length  of  the  river  from  Cairo 
to  New  Orleans  has  sensibly  increased  during  the  last  fifty  years. 
Authorities  do  not  agree  on  the  actual  increase,  some  reducing  it 
to  20  miles,  whilst  others  make  it  over  50 ;  but  all  agree  that 
there  has  been  an  increase  notwithstanding  there  has  been  over 
200  miles  of  shortening  by  '^  cut-offs,"  and  leaving  bends  of 
islands,  and  going  through  shutes  (as  at  Paw-paw  and  95).  It 
will  be  apparent  to  the  most  superficial  observer,  that,  unless  the 
lengthening  of  the  river  is  taken  into  the  calculation,  the  problem 
will  not  be  solved  except  temporarily.  This  one  objection  redu- 
ces his  system  to  a  temporary  expedient,  and  as  such  it  should 
be  considered. 

The  next  is  Captain  Cowden's  plan,  or  what  may  properly  be 
considered  the  scattering  theory. 


SCOTT — IMPROVEMENT  OF  THE  WESTERN  RIVERS.  5 1 

Capt.  Cowden  advocates  the  opening  of  outlets,  first  into  the 
Gulf,  and  next  into  the  swamps ;  and  also  to  divert  Red  river 
into  the  Calcasieu. 

Capt.  Cowden  does  not  appear  to  know  that  the  sediment- 
carrying  capacity  depends  upon  the  velocity,  and  that  the  velocity 
depends  upon  the  fall  and  volume  modified  by  the  curves,  and 
that  if  the  volume  is  reduced  without  increasing  the  fall,  or  re- 
ducing the  curves,  the  velocity  will  be  reduced,  causing  a  more 
rapid  deposit  and  destroying  the  navigation  and  increasing  the 
malarious  character  of  the  country  ;  in  short,  reducing  it  to  the 
same  character  as  the  lower  Danube,  or  the  sluggish  lagoons  of 
the  south.  This  plan  can  only  be  of  .the  most  temporary  charac- 
ter, as  the  constant  deposits  consequent  on  the  lessened  volume, 
aided  by  the  lengthening,  will  soon  destroy  the  navigation,  and 
with  the  destruction  of  navigation  wijl  also  destroy  the  country 
by  increasing  the  malarious  area. 

Capt.  Cowden  has  issued  several  pamphlets  illustrative  of  his 
views  of  river  improvements,  and,  if  his  knowledge  of  what  is 
required  on  the  subject  is  to  be  judged  by  the  premises  he  has 
laid  down  in  his  paper,  it  will  show  clearly  that  he  does  not 
comprehend  the  problem.  He  claims  that  the  crevasse  at  Bonnet 
Quarre  has  lessened  the  rise  of  the  river  at  Natchez  over  six  feet, 
and  on  this  assertion  he  bases  his  scattering  theory.  His  claim, 
unless  shown  to  be  false,  will  certainly  draw  converts  to  his  the- 
ory, and  it  is  the  duty  of  those  that  know  the  fallacy  of  his  prem- 
ises to  show  their  real  merit. 

Capt.  Cowden  does  not  appear  to  know  the  effect  of  curves  any 
better  than  he  does  the  effect  of  volume.  The  change  in  the 
shape  of  the  river  at  Ellis  Cliffs,  20  miles  below  Natchez,  has 
produced  the  effect  that  he  imputes  to  the  crevasse  235  miles 
below.  A  few  years  ago  the  river  struck  the  bluff  at  an  acute 
angle,  and  banked  up  in  the  same  manner  (but  worse)  that  it 
now  does  at  Columbus,  backing  the  current  for  miles  above  Nat- 
chez. The  point  below  has  gradually  been  cut  away  until  now 
the  current  comes  in  below  the  bluff,  and  has  cut  a  wide  regular 
bend,  and  allows  the  water  a  free  passage,  lessening  the  resistance 
to  the  flow  of  water  during  floods.  If  Capt.  Cowden  had  known 
the  effect  of  curves,  he  would  not  have  been  led  into  this  error. 

In  the  l^st  forty  years  there  have  been  four  heavy  crevasses 
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from  Bonnet  Quarre  Church  down,  and  several  between  there 
and  the  mouth  of  Red  river;  but  until  the  point  at  Ellis  ClifTs 
wore  away  sufficiently  to  destroy  the  dam  that  it  caused,  there 
was  no  knowledge  of  such  a  grand  effect  as  that  given  by  Capt. 
Cowden. 

The  last  is  Scott's,  or  the  shortening  combined  with  the  con- 
centrating theory.  Scott  proposes  to  imitate  Nature  by  using 
the  largest  timber  that  can  be  procured  along  the  river  and  its 
tributaries,  and  by  building  artificial  wrack-heaps,  beginning  in 
the  slack  water  at  the  head  of  the  bend  and  running  them  out  in 
cui'ves  down  from  the  bend,  directing  the  current  from  the  bend 
to  the  point  opposite,  as  shown  in  the  figure.  The  number  of,  and 
distance  between,  the  wrack-heaps  will  be  determined  by  local 
peculiarities,  the  object  being  to  protect  the  bend  from  being  cut 
away.  Each  wrack-heap  will  begin  at  the  bank  in  the  slack 
water  caused  by  the  one  above,  in  order  to  prevent  the  cur- 
rent from  getting  behind  and  cutting  the  bank.  Thus  by  gradu- 
ally shortening  the  bends  the  whole  river  will  be  shortened, 
increasing  its  average  fall  and  its  scouring  capacity,  causing  it  to 
cut  a  deeper  bed  for  itself,  and  thus  gradually  doing  away  with 
the  necessity  for  levees,  and  permitting  finally  a  permanent  drain- 
ing of  the  swamps. 

The  artificial  wrack-heap  is  based  on  the  natural  action  of  the  • 
river  where  the  banks  are  covered  with  timber,  and  was  suggested 
to  the  writer  by  observations  made  on  the  wrack-heaps  that  have 
been  built  by  the  river  itself,  as  at  Island  i6.  Devil's  Elbow,  and 
Islands  66  and  82.  At  the  places  named  wrack-heaps  have  been 
formed  by  the  river,  and  they  have  effectually  resisted  the  cur- 
rent, forcing  the  channel  across  the  river  and  forming  a  bar  below 
until  the  shore  above  was  cut  away,  and,  allowing  the  current  to 
get  behind  them,  they  were  gradually  left  on  the  opposite  side  of 
the  river. 

The  wrack-heap  if  properly  fastened  is  immovable,  and  if  con- 
structed in  proper  places  is  practically  indestructible. 

The  difference  between  the  wrack-heap  dyke  and  any  solid 
dyke,  whether  of  stone,  timber  piles  and  willows  with  stone 
ballast,  or  earthen  embankments,  is,  that  it  is  cheaper  and  more 
permanent  than  any  other  that  will  allow  the  current  during  high 
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water  to  flow  over  it.  The  current  passing  through  the  intersti- 
ces of  the  branches  prevents  entirely  the  reacting  eddy,  which  is 
so  destructive  to  solid  dykes  of  any  kind  that  do  not  rest  on  a 
solid  foundation.  In  passing  through  the  branches,  the  current 
is  retarded  in  its  flow,  and,  as  velocity  is  an  important  factor  in 
carrying  sediment,  the  retardation  causes  deposits  below  and 
behind  the  wrack-heap,  and  a  bar  is  formed,  which  in  turn  rein- 
forces and  strengthens  the  wrack-heap.  The  combination  of  the 
two  forces  the  water  in  a  new  direction. 

The  wrack-heap  can  be  built  at  all  stages  of  the  river,  except 
during  ice  ;  but  high  water  is  the  most  favorable,  and  spring  and 
«arly  summer  the  best  time,  as  in  high  water  there  is  most  sedi- 
ment, and  during  early  summer  the  leaves  are  thicker  and  stronger 
on  the  trees,  and  would  form  an  important  factor  in  resisting  the 
flow  of  the  current. 

The  cost  of  the  wrack-heap  dyke  would  be  so  small  in  com- 
parison with  any  other  that  has  been  offered,  that  it  looks  ridicu- 
lous ;- whilst  the  time  required  to  construct  them  is  so  short,  that, 
if  at  once  adopted,  the  present  generation  might  expect  to  reap 
some  of  the  benefits. 

To  sum  up  the  whole  argument  in  four  propositions,  we  assert : 
First — That  neglect  of  the  river  means  the  destruction  of  naviga- 
tion, agriculture,  and  health.  Second — An  expensive  system 
means  no  system.  Third — A  wrong  system  means  failure. 
J^oufth — A  proper  system  means  prosperity  in  all  directions; 
for  as  the  farmer  is  protected,  the  transportation  of  his  products 
gives  employment  to  commerce,  and  health  encourages  immi- 
^ation. 

EXPLANATION  OF  THE  PLATE. 

I.  End  view  of  single  line  of  trees  in  from  6  to  ao  feet  depth  of  water, 

a.  End  view  of  double  line  of  trees  in  from  ao  to  35  feet  of  water.. 

3.  End  view  of  triple  line  of  trees  in  from  35  to  50  feet  or  over. 

4.  Rock  anchors  fastened  to  trees  by  iron  rods  connecting  with  bolts  fastened  in  the  tree 

and  rock. 

5.  Bottom  of  river. 

6.  Banks  of  the  river. 

7.  Sandbars. 

8.  **Tow.head"  where  there  are  two  channels,  causing  shallow  water  in  both. 

9.  Short  spur  dykes  that  protect  the  shore  and  give  direction  to  the  current. 
a  I.    A  perpendicular  view  of  single  row  of  trees  in  dyke. 

a  a.    A  perpendicular  view  of  double  line  of  trees  in  dyke. 
4>  3.    A  perpendicular  view  of  triple  line  or  more  in  dyke. 
The  arrows  show  the  course  of  the  current. 
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Egyptian   Theology^  according  to  a  Paris  Mummy -coffin. 

By  Prof.  G.  Seyffarth,  D.D. 

The  question  concerning  the  signification  of  the  deities  of  all 
Pagan  religions,  especially  those  of  the  ancient  Egyptians,  has, 
during  the  eighteenth  and  nineteenth  centuries,  been  ventilated 
in  numberless  works ;  the  results,  however,  are  so  different  that 
it  would  be  impossible  to  answer  the  question  decidedly  had  not 
Providence  spared  the  aforesaid  inscription. 

In  the  first  place,  we  have  to  specify  the  different  sentiments  of 
modern  Mythologists ;  then  we  shall  see  what  ancient  authors 
report  in  reference  to  Egyptian  and  other  deities,  and  finally  the 
conclusive  contents  of  our  mummy-coflUn  may  be  brought  to  light. 

The  oldest  theory  for  explaining  the  nature  of  heathen  gods  is 
termed  fetishism.  Its  author  presumed  that  the  ancient  gentiles, 
not  very  difierent  from  brutes,  worshipped,  as  the  Hottentots  are 
still  doing,  vile  objects  of  nature,  because  the  latter  were  believed 
to  be  invested  with  magic  powers,  either  propitious  or  unpro- 
pitious  to  the  living.  Hence  the  opinion  originated  that  the 
Egyptians  took  their  sacred  animals  —  e.g.  Apis,  Mnevis,  Onu- 
phis,  crocodiles,  cats,  ibises,  hawks,  serpents — and  other  beasts, 
of  which  mummies  have  been  found  in  the  catacombs,  for  their 
deities. 

The  adherents  of  natural  philosophy  guessed  the  pagan  gods 
to  have  represented  in  general  difierent  physical  objects,  e.g.  the 
starry  heavens,  the  earth,  air,  tempests,  winds,  fire,  water,  rivers, 
fountains,  rain,  lakes,  ponds,  woods,  trees,  day,  night,  lightning, 
and  the  like  ;  to  which  Prof..  Movers  of  Breslau  added  the  unpa- 
ralleled deities,  Lingam,  Phallus,  and  Pudendum  muliebre. 

According  to  the  chemical  principle  the  ancient  deities  were 
chemical  potencies,  and  hence,  e.g.,  Peleus  signified  alkali,  and 
Thetis  was  an  acid. 

The  historians  brought  out  that  the  ancient  gods  must  have 
been  meritorious  men  of  old,  and  even  that  the  same  were  pei*- 
sonified  periods  of  difierent  times ;  hence  Saturn  was  the  first 
"world-period." 

In  reference  to  the  political   theory,  it   was  taught  that  the 
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ancient  divinities  were  mere  fictions  of  ancient  kings  for  the 
purpose  of  terrifying  their  subjects,  and  to  keep  them  in  humble 
submission. 

By  means  of  the  moral  hypothesis  it  was  stated  that  the  ancient 
gods  were  representatives  of  human  virtues — e.g.  bravery,  jovial- 
ty,  honesty,  faithfulness,  loyalty — being  exposed  in  the  temples 
for  the  purpose  of  inciting  the  spectator  how  to  act  during  his 
lifetime. 

O.  Mueller  fancied  the  Greeks  and  Romans  to  have  adored  the 
geographical  objects  of  Greece  and  Italy,  e.g.  Mt.  -^tna,  Olym- 
pus, the  Mediterranean  sea,  the  fields,  medical  plants,  and  the 
like.  Hence  the  Egyptian  divinities  would  have  been  similar 
things. 

According  to  the  astronomical  basis  the  ancient  gods  were  the 
constellations  and  principal  stars  of  the  heavens,  e.g.  the  dog-star, 
Orion,  Perseus,  Andromeda,  and  so  on. 

The  philqsophers  guessed  the  ancient  deities  to  have  repre- 
sented metaphysical  conceptions,  as  sanctity,  justice,  power,  and 
the  like. 

All  these  statements  stand  in  direct  opposition  with  the  testi- 
mony of  ancient  authors,  as  we  shall  now  see.  In  advance,  it  is 
to  be  borne  in  mind  that  all  traditions  concur  in  putting  beyond 
question  that  all  pagan  religions  originated  from  one  fountain, 
viz.  from  the  idolatry  of  the  Babylonians,  prior  to  the  dispersion 
of  the  nations  in  2780  b.c.  (See  the  author's  "  Berichtigungen 
der  alten  Geschichte,"  etc.,  p.  203.)  First,  in  Jeremiah  (li.  7) 
we  read :  "  Babylon  had  been  a  golden  cup  in  the  Lord's  hand, 
that  made  all  the  earth  drunken :  the  nations^  have  drunken 
of  her  wine ;  therefore  the  nations  are  mad."  —  The  Georgian 
Chronicle  (Journal  Asiat.,  Paris,  Dec.  1833,  p.  535)  reports  that 
soon  after  the  dispersion  of  the  nations,  the  latter  forgot  their 
Creator,  whereupon  they  worshipped  the  planets.  —  Plutarch 
(Is.  377)  and  Lutatius  (Theb.  iv.  316)  report  as  follows:  "The 
deities  of  the  Greeks  and  barbarians,  both  in  the  northern  and 
southern  regions,  are  the  same." — Cicero  (N.  D.  i.  30)  :  "Quot 
hominum  linguae,"  he  says,  "tot  nomina  deorum." — The  Greeks 
and  Romans  constantly  paralleled  their  deities  with  those  of 
^gypt?  Gallia,  Germania,  and  the  Orient. — Jeremiah  (viii.  2) 
prophesies  that  "  the  pagans  will  spread  (the  bones  of  the  pro- 
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phets)  before  the  sun,  and  the  moon,  and  all  the  hosts  of  heaven, 
whom  they  have  loved,  and  whom  they  have  served,  and  after 
whom  they  have  walked,  and  whom  they  have  sought,  and  whom 
they  have  worshipped." — Herodotus  narrates  that  the  twelve 
great  gods  originated  from  the  planetary  gods  about  17,000  years 
(i.e.  notoriously  months — Procl.  Plat.  Tim.  i.  31  ;  Lactant.  Jnst. 
ii.  131;  Diodor.  i.  26 ;  Plin.  H.  N.  vii.  49;  Plut.  Numa,  18; 
Horapollo,  etc.)  previous  to  Amos  (600  B.C.),  consequently  about 
2017  years  B.C.  (Comp.  my  "Grundsatze  der  Mythologie,"  etc., 
Leip.  1834,  p.  21.)  Since,  then,  all  pagan  religions  originated 
from  the  same  source,  and  were  of  the  same  nature,  we  have  the 
privilege  to  determine  the  significations  of  the  Egyptian  deities 
by  the  help  of  Greek  and  Roman  ones.  The  latter  were,  as  is 
well  known,  the  seven  planets — Saturn,  Jupiter,  Mars,  Sun,  Ve- 
nus, Mercury,  Moon — being  visible  with  the  naked  eye;  and, 
consequently,  an  Egyptian  god,  compared  by  ancient  authors 
with  one  of  the  Roman  and  Greek  planetary  gods,  must  of  neces- 
sity represent  the  same  planetary  god. 

This  result  is  confirmed  by  many  explicit  enunciations  of  old. 
For  Aristotle  (Met.  xi.  8,  p.  207)  testifies :  "It  is  reported  by  the 
ancients,  or  rather  by  the  very  ancients,  that  the  deities  were  the 
planets  and  the  constellations." — The  Egyptian  priest  Chaeremon 
(Jambl.  Myst.  -^g.  7)  asserts:  "-^gyptii  non  alios  ponunt  deos 
praeter  vulgo  dictos  planetas  atque  Zodiaci  signa." — Tacitus  (H. iv. 
5):  "Saturni  Stella,"  says  he,  "e  septem  sideribus,  quis  mortales 
reguntur,  praecipua  potestate."  —  Herodotus  and  Diodorus  and 
Plutarch  in  many  places  testify  that  the  Egyptian  deities  were  the 
seven  Cabiri,  i.e.  according  to  the  Hebrew  "1^33  (kebir,  potens), 
the  seven  planets,  and  next  to  them  the  twelve  signs  of  the  Zodiac. 
—  Porphyrins  ( Abst.  iv.  §  9)  informs  us  that  the  sacred  animals 
of  the  Egyptian  symbolized  Dei  in  res  omnes  potentiam^  quant 
singuli  deornm  declarant.  This  passage  is  illustrated  by  Clem- 
ent of  Alexandria  (Protr.  p.  14),  who  says:  "Septem  sunt  dii 
planetae,  octavus  (shmun,  the  earth),  qui  ex  his  omnibus  constat, 
mundus."  To-wit,  the  ancient  astronomers  report  that  all,  both 
invisible  and  visible,  objects  were  distributed  to  the  seven  planets 
in  that  way  that  each  planet  received  all  things  being  similar  to 
his  true  or  imaginary  nature,  and  hence  the  objects  referred  to  a 
certain  planet  were  termed  the  "ducatus"  of  the  same  planet. 
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(See  the  author's  Astronomia  -^g.  vol.  ii.,  and  Grundsatze  der 
Mythologie,  p.  143,) 

From  these  and  many  similar  testimonials  we  learn  that  the 
sacred  animals  of  the  Egyptians  were  not  at  all  their  deities,  but 
emblems  of  their  great  gods ;  moreover,  ^that  the  Egyptians, 
besides  their  planetary  and  zodiacal  divinities,  worshipped  the 
Creator  of  all  that  exists. 

There  is  no  doubt  that  the  aforesaid  ancient  authors  intended  to 
report  the  truth  ;  since,  however,  ancient  authors  as  well  as  mo- 
dern ones  are  liable  to  err,  the  question  is  whe'ther  the  aforesaid- 
evidences  are  confirmed  by  the  autografic  inscriptions  under 
consideration,  or  not.  The  original  colored  copy  of  the  Paris 
Mummy-coffin  will  be  found  in  my  Bibliotheca  -^gyptiaca  MS. 
vol.  6,  No.  6279. .  Let  us  see. 

Plate  I.  is  the  copy  of  a  photograph,  reduced  to  smaller  size ; 
the  colors  are,  of  course,  changed  ;  the  outlines,  however,  are  all 
correct,  except  the  two  cats'  heads  within  the  black  semi-disks, 
which  are  too  much  blacked,  and  therefore  not  very  clear.  The 
whole  represents  three  different  classes  of  Egyptian  deities,  viz. : 
the  twelve  figures  in  the  middle  of  the  tablet,  the  signs  of  the  Zo- 
diac ;  then  the  seven  Cabiri  on  each  side,  the  Planets ;  finally, 
the  black  beetle,  and  the  human  figures  above  the  black  semi- 
disks,  which,  as  well  as  the  ram-headed  vulture,  signify  the 
Creator.  All  these  figures  are  accompanied  with  hieroglyphic 
legends,  which  are  to  be  deciphered  grammatically.  We  keep 
the  order  of  the  ciphers  on  Plate  II. 

Nos.  I  &  2.  On  the  left  side  of  the  picture  (PI.  I.)  seven  ram- 
headed  deities  are  to  be  seen,  which  represent  the  seven  planets, 
the  Egyptian  Cabiri.  For  the  name  of  the  ram  was  e^iA,  the 
Hebrew  yi<  (ail)  ;  consequently  the  man  (^a.^)  with  the 
head  of  a  ram  expresses  syllabically  the  word  ham-ail^  the  man 
of  power,  the  mighty  one  ;  since  7^^<  (el)  signifies  fortis,  mighty, 
it  is  the  synonym  of  ")*3D  (kabir),  fortis,  magnus.  Accordingly 
the  seven  Ham-el  are  other  names  for  Cabiri,  the  Egyptian -plan- 
ets, otherwise  called  Dii  potes,  J'ji^dfiee^^  Theraphim,  Pataeci,  and 
the  like.  Moreover,  by  the  same  ram-headed  figure,  the  tablet — 
found  in  the  so-called  Isis  temple  of  Pompei — signifies  the  mighty 
or  almighty  God,  whom  the  subjoined  cartouche  calls  Kennufi^ 
i.e.  the  good  Creator,  termed  "El,"  ''Eloah,"  the  Arabic  ''Allah.'* 
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The    D^7vK    (elilim),  so  often  mentioned  in  the  Old  Testament, 
•  i.e.  the  little  powers,  refer  likewise  to  the  minor  pagan  deities  of 
the  planets. 

3.  The  foolish  idea  of  the  Champollionists  that  the  beetle  sig- 
nifies cheper^  a  word  not  to  be  found  in  any  language,  needs  no 
refutation.  This  scarabaeus  expresses  t  in  many  proper  names, 
and  its  appellation  was  xdi>dapo(;^  i.e.  RHu-^Top,  the  Hebrew 
"^HK  (Adir),  the  divine  Creator.  Hence  our  group  signifies  /r, 
i.e.  ^p€  facere,  or  ^Top  god. 

4.  It  is  astonishing  indeed  that  the  Chkmpollionists,  during  a 
period  of  fifty-four  years,  did  not  learn  what  the  papyrus  scroll 
signifies.  Its  name  being  2tcDM  (see  my  Gram.  -^g.  p.  94,  No. 
492),  this  scroll  expresses  plurality,  the  letters  km^  the  Coptic 
acoM,  copia,  multitude.  Hence  it  is  evident  that  the  Hebrew  D^ 
(yim),  is  the  same,  but  the  softened  ;x.om,  plurality.  For  it  is 
known  that  k  very  often  goes  over  into  the  consonant  y^  e.g.  in 
3(;poTi  (gignere),  the  Hebrew  ih^  (yalat),  gignere.  Comp.  j;n^ 
(yada),  scire,  with  r«wti  (scire,  intelligere)  ;  D^  (yam)  with  atoM 
(lebes,  (fodXa^  lacus)  ;  hoi  with  1091  (ager),  and  so  forth.  Hence, 
by  the  way,  it  is  erroneous  what  Gesenius,  in  his  Lexicon, 
asserts,  that  the  molten  sea  was  "hyperbolice"  called  a  sea,  for  D^ 
(yam)  as  well  as  3c.om  denotes  a  kettle,  D3K ;  hence  a  lake,  espe- 
cially the  Mediterranean  sea  or  lake.  —  This  same  papyrus  scroll 
moreover,  expresses  plurality  in  eight  other  places  of  our  inscrip- 
tion (Nos.  13,  15,  20,  26,  30,  41,  44,  55).  The  Champollionist 
Brugsch,  not  knowing  what  to  do  with  this  papyrus  scroll,  de-* 
clared  its  picture  to  be  a  mere  "expletive  sign,"  destitute  of  any 
phonetic  or  ideologic  yalue.  Hence  it  came  to  pass  that  Brugsch*s 
great  Dictionary  of  four  volumes  in  quarto,  containing  nearly  ten 
thousand  words,  changed  some  thousands  of  substantives  into 
verbs,  and  plurals  into  singulars.  The  same  work,  moreover,  did 
not  originate  from  translating  entire  Egyptian  texts,  but  from  sin- 
gle groups  severed  from  the  conte^^t,  of  which  the  significations 
were  defined  by  guessing  and  by  means  of  determinatives  taken 
ideologically.  Hence  it  is  natural  that  this  voluminous  Diction- 
ary contains  in  every  hundred  words  ninety-nine  wrong  ones ; 
and  I  do  not  understand  how  a  prudent  man  ventured  to  appear 
before  the  scientific  world  with  such  a  fabrication  prior  to  having 
learned  the  Egyptian  alphabet,  the  grammatical  forms,  the  Cop- 
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tic  language,  and  the  art  of  deciphering  grammatically  entire 
Egyptian  inscriptions.  Sapienti  sat ! — The  papyrus  scroll  is  fol- 
lowed by  three  boundary  stones,  referring  to  the  root  ovojti,  the 
Hebrew  12  (bad),  dividere,  by  which  stones  the  word  ov^t,  alius, 
was  expressed.  (See  Nos.  6,  7,  11,  13,  61  a.)  Hence  the  scroll 
with  the  boundary  stones  simply  expresses  plurality,  but  em- 
phatically. 

5.  The  acre,  very  often  intersected  with  furrows  (see  PL  II. 
60  ^.),  called  (j-pe,  related  with  the  Hebrew  ")3K  (akar,  arare), 
the  Latin  a^^r,  Gr.  dpyo^^  Goth,  akr^  Germ.  Acker^  our  "acre," 
expresses  syllabically  >tr,  alphabetically  >^,  because  it  stands  very 
often  for  kr  (PI.  II.  No.  60,^).  Hence  this  figure  signifies  Jkr 
very  often,  e.g.  in  Grce-cus  on  the  Tanis- stone.  Brugsch,  not 
knowing  the  name  of  the  "  acre,"  takes  this  figure  always  for  ^, 
and  hence  his  Dictionary  spells  and  translates  some  thousands  of 
groups  wrongly.  The  following  figure  of  thrashed  straw  (to^, 
To;6)  forms  with  the  preceding  k  the  word  hot,  the  Hebrew  n3K 
(akad),  circumire,  revolution.  The  same  (No.  7)  is  expressed 
by  the  well  known  letters  kt.  Hence  our  groups  clearly  express 
"planeta,"  "  revolving  star,"  by  '*  makers  of  revolutions."  The* 
Champollionists  explain  the  same  figure  ideologically  by  "  coun- 
try" and  "  loaf." 

6.  The  well  known  axe  (e^^Hp,  ^d^THp),  which  in  numberless 
places  signifies  T'TK  (adir),  mighty,  deity,  alphabetically  h^ 
Brugsch  took  for  «,  and  for  the  abbreviated  word  nuter^  god ; 
but,  alas !  no  such  word  exists  in  any  ancient  language. 

7.  This  substantive  with  the  plural  termination  settles  the  point 
that  No.  5  is  to  be  spelled  kt^  and  not  so ;  for  the  well  known 
ansated  dish  expresses  constantly  k^  and  the  walking  feet  (tootc) 
express  /  and  //,  e.g.  in  Athothis  (Gram.  JEg.  p.  56  &  78,  No. 
363).  Brugsch  imagined  the  feet  to  signify  t.  The  preceding 
door-bar  (cfie)  expresses  sb^  sp  (Gram.  ^'Eg.  p.  87,  No.  434), 
consequently  uion,  the  German  *'  schaffen";  but,  according  to  the 
Champollionists,  this  figure  makes  intransitives,  which  would 
give  downright  nonsense. 

8.  The  star,  1313  (kokab),  which  belongs  to  the  root  333  (ke- 
bab), 3K3  (kaab).  3333  (kabkab),  globulus,  is  the  original  word 
for  the  Coptic  ciov  (siv).  Hence  the  Champollionists  erroneously 
spell  the  star  s  instead  of  kb^  acrophonically  k.     The  following 
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letters  //,  expressed  by  the  notorious  mount  (/)  and  the  yard 
(9Hni,  the  German  Hof)^  furnish  the  word  ^efii,  T\2T\  (thebah) 
caverna,  cella,  area.  The  whole  group,  therefore,  means  "  the 
cave  of  the  starred  heaven  within  which/ the  planets  revolve." 
Champollion  imagined  the  yard  to  express  h^  instead  of  hp 
and  p. 

9.  The  sparrow-hawk  being  in  numberless  places  rendered  by 
the  well  known  letters  kr  (PI.  II.  59  3.),  it  signifies  kr^  and  not, 
as  Brugsch  fancied,  Horus.  Hence  the  man  ornamented  with 
the  head  of  a  sparrow-hawk,  hm  kr^  i.e.  ^d^M  acop,  signifies  "the 
mighty  one,"  '-potens";  consequently  the  same  which  the  ram- 
headed  figure  (No.  i  )  represents,  viz.  ")^33  (cabir),  a  plane- 
tary god. 

II,  12.  The  star,  called  3313  (kokab),  the  Arabic  33  (kob), 
"globulus,"  corruptly  ciot*  (sib),  gives  syllabically  kb^  "stella"; 
plurally,  "the  stars";  with  the  following  kt  (No.  5),  "the  revolv- 
ing stars,"  i.e.  the  planets,    rot,  circunmire. 

13  signifies  by  three  suflixes  the  word  "plurality,"  and  this  is 
a  very  common  usage  of  the  Egyptians  (see  Todtenbuch  loi, 
titel  15,  17,  32,  70,  75),  to-wit:  the  pullet  A^noii,  the  corrupted 
9ek.ii6>Ti,  the  Greek  unzafiae^  signifies  the  letters  hpt^  e.g.  in  ^ort, 
creare ;  ^onx  ^&.m,  the  Creator  (No.  52),  as  we  shall  see  here- 
after ;  and  hence  it  expresses  the  Hebrew  TW  (both),  plurality. 
The  Hebrew  \  by  the  way,  is  not,  as  Gesenius  imagined,  a  hook 
for  fastening  tents,  for  such  trifles  would  never  have  been  received 
into  a  sacred  alphabet;  it  is  rather  the  eared  snake  (cerastes), 
called  ^o<'4,  represented  very  often  as  standing.  Hence  this  T\\ 
(both)  is  simply  the  Coptic  ot»a.ta.,  multitudo,  signifying  plural- 
ity, e.g.  in  Nos.  61,  i/. ;  59,  c, ;  62,  c.  The  very  same  plural  ter- 
mination ni  (both)  we  find  expressed  by  the  clew  (No.  13,  b,) 
even  in  the  same  words,  because  the  clew  was  termed  ^ort,  com- 
pingere,  convolvere.  Moreover,  it  is  an  inveterated  error  that 
T\\  (both)  is  the  plural  termination  of  feminines ;  for  numerous 
words,  being  masculine,  have  the  plural  suffix  TW  ,  and  many  femi- 
nines have  D^  instead  of  ni>  e.g.  3K  (ab),  father;  ni3K  (abhoth), 
fathers;  D'CO  (nashim),  wives.  Besides,  very  many  substantives' 
are  plurally  terminated  with  both  D^  and  ni.  In  short,  our  group 
(No.  13)  adopted  three  different  plural  suflSxes,  OTPd^TA.,  scom,  and 
OTOT,  whilst  one  would  have  been   suflScient.     (Comp.  No.  13 
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with  Nos.  5,  15,  19,  26,  55,  59c.,  62  c,  &y.) — Is  it  not  strange  in 
the  extreme  that  the  ChampoUionists  during  a  period  of  fifty-four 
years  did  not  notice  these  signs  of  plurality  ;  that  they  took  the 
pullet  and  the  clew  for  o  instead  of  hfi  ?  They  are,  however, 
excusable,  because  the  ''great  master"  knew  not  at  all  the  key  to 
the  Egyptian  literature,  viz.,  the  rule  that  each  of  the  630  hiero- 
glyphs regularly  signifies  the  consonants  contained  in  the  name 
of  the  figure.  Hence  it  happens  that  Brugsch's  great  Dictionary 
enumerates  some  thousands  of  words  which  were  substantives 
and  not  verbs,  moreover  singulars  instead  of  plurals. 

14.  Above  the  heads  of  the  seven  Cabiri  the  following  legend 
is  placed  :  axe  and  man — signifying  the  men  of  power.  For  the 
axe  (^tXTHp,  dw^€p,  Ttopi)  alone  furnished  "IHK  (adir)  mighty,  but 
the  added  figure  of  a  man  (^e^J«.,  the  Latin  homo)  gives  "the  man 
of  power."  (Comp.  Nos.  25,  31,  39,  52,  59  e.f*^  60  ^.)  Cham- 
pollion  and  his  successors  imagined  this  human  figure  to  repre- 
sent ideologically  a  god. 

15.  The  handle  of  a  knife  or  fan,  the  Coptic  and  Hebrew  IJy 
(anat),  manubrium,  expresses  the  letters  ant  and  ni\  accord- 
ingly, no-TTe,  deity ;  alphabetically,  n :  and  hence  we  have  the 
word  ndwek,  magnus,  plurally.    (See  Gram.  -^g.  p.  116,  No.  606.) 

16.  Expresses  kt^  "revolving,"  as  we  have  seen  —  Nos.  5,  I2> 
27,  41. 

17.  «  kbh^  n  RHne,  in  the  vault,  because  the  star  {kb)  furnishes 
the  word  Rune,  fornix,  arcus ;  the  Hebrew  IIJ»  H^  (gab,  kap),  the 
vault ;  HDp  (kubah),  tentorium  cameratum,  related  with  cavus  and 
RirnH. 

18.  The  starred  cave,  as  we  have  seen  in  the  premises  (No.  8). 
The  same  word  returns  in  Nos.  28  and  43. 

19.  The  figure  with  uplifted  arms  belongs  to  the  root  acjcc, 
elevare,  which  is  confirmed  by  the  fact  that  it  is  replaced  by  the 
letters  ks  (Gram.  -^g.  p.  38,  Nos.  47,  48,  49).  It  is,  moreover, 
a  substantive  owing  to  its  plural  termination  D%  scom,  multi- 
tude. 

20.  The  eared  snake  (^ofi,  ^oq,  6(ptq)  involves  the  word  ^a>fi, 

creator;  the  Hebrew  nin,  iTn  (hivah,  hijah),  vivificavit,  creavit. 
(See  Nos.  30,  44,  47.) 

21.  The  sun,  being  called  "1IJ  (gur),  the  corrupted  ^p«^,  p&., 
represents  the  words  oirpco,  ROTpco,  xupeo^j  herus,  Herr.     Hence 
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the  word  njDD  (paraoh)  is  not  the  Coptic  o-ypco  with  the  article 
n,  as  Gesenius  imagined,  but  the  Hebrew  JDD  (pera),  prin- 
ceps. 

22.  m  kll^  i.e.  M  hAooA^,  9A0A,  nebula,  obscuritas.  Hence 
the  planets  are  said  to  be  ''  the  celeb rators  of  the  Creator,  the 
Lord  in  darkness,"  i.e.  the  invisible  Lord.  According  to  the 
Champollionists,  the  solar  disk  always  denotes  the  sun  mimeti- 
cally,  and  then  the  nonsense  comes  out  that  the  sun  created  both 
the  planets  and  itself.  Query :  how  could  the  sun  be  called  in- 
visible, and  how  could  it  create  the  planets  and  itself? 

23.  The  figure  of  a  rope,  or  rather  of  the  traces  for  attaching 
horses,  the  Hebrew  "in"'  (yether,  properly  ither),  expresses  the 
letters  tr  (xpc,  Tpo,  ^pc — facere,  creare),  consequently  the  crea- 
tor. The  very  same  "  traces"  represent  tr  in  many  places,  e.g. 
in  the  name  Cyprus  ("iinD3,  Captor),  as  the  Tanis-stone  demon-- 
strates.  Lepsius,  in  consequence  of  Champollion's  "Key  to  the 
Egyptian  Literature,"  not  knowing  that  regularly  each  of  the  630 
hieroglyphs  signifies  the  two  or  three  consonants  contained  in 
the  name  of  the  figure,  spells  the  group,  signifying  Cyprus,  kftr^ 
which  he  translates  "Phoenicia,"  and  out  of  the  letters  binikah 
(Phoenicia)  he  CQnjures  Cyprus.  Is  that  not  wondrous?  —  The 
appended  eared  snake  is  the  Coptic  suffix  .^q,  suum,  the  Hebrew 
^•"^  (4/)'  The  whole  passage  then  translates  thus:  (the  seven 
planets)  "the  great  gods  revolving  within  the  vault  of  the 
starry  cave,  the  praisers  of  the  architect,  the  invisible  Lord,  their 
creator." 

24.  We  come  now  to  the  second  class  of  Egyptian  deities,  those 
of  the  Zodiac,  the  twelve  houses  of  the  seven  planets,  represented 
in  the  midst  of  our  monument.  Diodor  (ii.  30)  says  expressly 
that  the  xupcot  ^£o7  were  twelve,  of  whom  each  superintends  a 
sign  of  the  Zodiac  and  a  month  of  the  year.  Further,  Chaeremon, 
an  Egyptian  priest  (Jamblich.  Myst.  -^g.,  Praef.  p.  7)  testifies : 
^'-^gyptii  non  alios  ponunt  deos,  praeter  vulgo  dictos  planetas  et 
zodiaci  signa."  In  Jeremiah  x.  2,  we  read  :  "Learn  not  the  way 
of  the  heathen,  and  be  not  dismayed  at  the  signs  of  the  heavens ; 
for  the  heathen  are  dismayed  at  them."  Sanchanjathon  calls  the 
signs  of  the  Zodiac  o^e^c  ??£ttlv,  alias  termed  TTpoamna^  because 
they  represented  the  powers  of  the  planets,  their  presidents, 
OixodetmoTou. 
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On  each  side  of  our  theological  monument  six  figures  (No.  24) 
appear,  of  which  two  are  represented  with  four  arms.  The  house 
of  the  sun  (Virgo)  is  expressed  by  the  solar  disk  with  a  child, 
and  the  latter,  called  uiHpi,  ancient  ^Hpi,  like  the  Hebrew  TI3 
(gur),  infans  lactans,  signifies  the  letters  gr^  the  Coptic  <roiAc, 
the  Hebrew  ")1i»  Tit  (gur),  mansio,  domicilium.  To  the  same 
root  is,  as  I  believe,  to  be  referred  ni73D.  ni")30  (magaloth,  ma- 
garoth),  which,  as  is  well  known,  are  the  names  of  the  signs  of 
the  Zodiac,  corresponding  with  the  Arabian  signs  of  the  Zodiac 
^'mangar'  and  the  Coptic  Mi^-T(oiAi,  locus  habitationis.  The 
root  of  these  names  is,  no  doubt,  ^3  or  ^3  (gol,  gor),  related  with 
")12PD  (maqhor),  turris.  The  house  of  the  moon  (Leo)  is  shown 
by  the  picture  of  a  disk,  opposite  to  the  sun,  which  is,  apart  from 
a  very  light  green  ring,  colorless,  like  the  moon. 
•  25-35  have  been  discussed  in  the  premises  Nos.  14-30.  The 
only  difference  is  that  ^pc,  creare  (No.  34),  is  expressed  by  the 
letters  tk^  i.e.  To<r,  plantare,  whereby  the  syllabic  value  of  the 
traces,  viz.  /r,  is  put  beyond  question  ;  for  "plantare"  and  "cre- 
are" are  synonyms. 

36.  This  ligature  denotes  " mansion";  for  the  so-called  "crux 
ansata"  properly  represents  the  human  brain,  viz.  on;x»  very  often 
expressed  by  the  letters  onk  (PI.  II.  No.  61),  which  point  us  to 
the  word  on^,  habitare,  dwelling.  The  arm  ^e^^i,  the  Hebrew 
nOK  (amah),  gives  m«^,  locus;  and  hence  our  ligature  presents 
the  notion,  "dwelling-place." 

37  is  the  notorious  sign  of  the  genitive,  ktc,  roD,  of. 

38  is  not,  as  the  Champollionists  imagined,  the  sun,  but,  as  we 
have  seen  (Nos.  21,31),  the  word  (R)oTrpo,  Kupco^^  the  Lord, 
expressed  by  the  letters  ^r.  The  dish  is,  according  to  Champol- 
lion,  «,  and  then  an  abbreviation  of  the  word  nufi  (dominus), 
even  of  niM  (omnis),  instead  of  ni&en  (omnis).  That  niM,  and 
nnfi,  and  nificn,  are  very  different  vocables,  makes  no  difference 
in  the  eyes  of  the  Champollionists.  But,  alas !  the  name  of  the 
dish  was  not  ned^  but  r\  (gal),  scutum,  ateA-^e^ei,  ipud)j]y 
dish,  7J  (gol),  n^3  (gulah),  1171:  (qhalach)  ;  and  hence  the  Tanis- 
stone  (L.  37)  expresses  by  the  same  figure  kr^  i.e.  '^lopa  (the  Heb. 
77D»  "l3"nD,  kir-kir),  which  the  demotic  text  renders  by  the  snake 
«^Hopi,  i.e.  by  kr.  (See  PI.  II.  No.  62,  a,  6.)  Lepsius's  expla- 
nation of  the  dish  on  the  Tanis-stone  is  too  evident  to  be  refuted. 
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The  same  figure,  moreover,  expresses  kl  kr  in  Takelophis, 
Nephercheres,  ne^A^iA,  and  so  on.  Hence  the  dish  signifies  sylla- 
bically  >§/,  i.e.  atoA,  P3  (kol),  the  universe,  and  the  whole  pas- 
sage reads  as  follows :  "  The  Creator  in  the  dwelling  of  the  Lord 
of  the  universe. 

So  far  as  the  sparrow-hawks  with  human  heads  (Nos.  48,  49), 
collocated  between  the  figures  of  the  twelve  zodiacal  gods,  are  . 
concerned,  they  represent  the  souls  of  the  defunct  residing  in  the 
stellar  heavens,  viz.  the  Manes.  This  is  suggested  by  Horapollo 
(i.  7)  and  by  the  names  of  the  involved  hieroglyphs ;  for  the 
sparrow-hawk  expresses,  as  we  have  seen  so  often  (PI.  II.  59,  a, 
b,)  kr^  and  hence  la^f)^  cor,  the  soul.  The  head  ^coot^it,  Germ. 
Haupt,  Lat.  caput,  is  the  Hebrew  TJ33  (kabod),  cor,  anima. 
This  is  confirmed  by  the  vignette  in  the  Todtenbuch,  p.  33,  where 
the  soul,  represented  by  the  same  image,  going  out  of  the  corpse, 
flies  to  the  heavens.  The  papyrus  stalk  (atoM,  HDi ,  goma)  refers 
to  the  heavenly  garden  (a'coM,  hortus)  inherited  by  the  soul  of  a  de- 
ceased person,  being  similar  to  the  Elysian  fields.  The  heavenly 
farms  of  the  tiefunct  are  represented  on  all  funeral  papyri,  e.g. 
in  the  Todtenbuch,  PI.  XLI.  A  new  copy  of  the  sacreJ  records 
of  the  Egyptians,  discovered,  three  years  ago,  in  a  catacomb  near 
Thebes,  written  for  the  queen,  the  wife  of  Pharaoh  Horus,  1780 
B.C.,  which  is  at  present  3600  years  old,  represents  the  late  queen 
as  occupied  on  her  farm  with  plowing,  sowing,  reaping,  etc.  etc.  * 
This  papyrus,  of  which  photographs  were  sent  to  the  Smithso- 
nian Institution  and  thence  to  me,  is  the  oldest  now  known  copy 
of  the  sacred  Egyptian  books,  and  is  deposited  at  present  in  the 
national  Museum  of  Paris,  having  cost  the  large  sum  of  $1600. 

However,  the  question  will  be  asked :  how  is  it  that  the  souls 
of  mortals  were  ranked  with  the  immortal  deities?  The  answer 
is,  that,  according  to  a  general  opinion  of  the  ancients,  the  souls 
of  the  pious  departed  were  united  with  the  gods.  Thus  the  Divi 
of  the  Romans  were  the  deified  souls  of  the  defunct.  The  very 
same  were  the  Manes  and  the  M6xapt(^^  the  latter  signifying  both 
the  deities  and  the  souls  of  the  beatified,  as  we  learn  from  Homer 
and  other  ancient  authors.  Maxdpco^^  /Kzxapcrr^^j  is  notoriously  the 
soul  united  with  the  heavenly  gods,  and  therefore  even  sacrifices 
were  oflfered  to  the  former.  The  funeral  monuments  of  the  Greeks 
had  regularly  placed  after  the  name  of  a  deified  person  the  words 

iv-5 
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fiaxdpco^^  fiaxapirr^^.  The  very  same  practice  was  observed  in 
Egypt ;  for  all  its  funeral  monuments  join  to  the  name  of  a  defunct 
person  the  group  No.  59  c,  signifying  the  beatified  Manes.  For 
the  Step,  invariably  placed  below  Osiris's  throne,  was  called  MORir 
and  hence  it  expresses  the  word  JO  (mag),  the  Greek  fiiyac:^  the 
Latin  magis^  magnus.  The  very  same  consonants  are  expressed 
by  the  figure  of  the  sickle,  the  Hebrew  ^JD  (magal),  the  Coptic 
jyv.«w;6oirA,  related  with  ytifaipa  and  mucro.  This  pronunciation, 
totally  unknown  to  the  Champollionists,  is  confirmed  by  Herodo- 
tus, who  renders  the  same  group  by  Mtxipivo^.  For  this  is  the 
name  of  the  king  who  constructed  the  third  great  pyramid  near 
Memphis,  whose  name  and  reigning  years  are  very  often  men- 
tioned on  the  monuments.  Hence  it  comes  to  light  that  Miceri- 
nus  belonged  to  Maneiho*s  twentieth  dynasty,  and  that  the  said 
pyramids  were  not  built,  as  faulty  Lepsius  fancied,  during  the 
second  dynasty,  viz.  before  the  deluge,  which  extended  over  but 
^^  a  small  portion  of  our  globe,"  but  in  David's  and  Solomon's 
days. 

The  following  hieroglyph  represents  a  lancet,  called  after  the 
aforesaid  Toots  mucro^  which  gives  again  pLOxdpto^^  or  rather, 
owing  to  its  plural  termination,  pLoxdpcoc,  Hence  the  whole  of 
the  group  signifies  the  Manes  among  the  Manis.  The  Champol- 
lionists guessed  this  group  to  signify  ^'justified,"  which  is  in  direct 
opposition  with  the  names  of  the  respective  hieroglyphs. 

Add  to  this  that  all  funeral  steles  and  papyri  mention  the  tute- 
lar god  with  whom  the  soul  of  the  defunct  was  united  in  heaven. 
All  such  funeral  monuments  commence  with  the  words  hot  ^out 
(No.  60,  c,  d,)  ;  i.e.  ''he  (or  she)  went  to  join  the  god  N.N."  A 
number  of  funeral  steles  examined  by  me  named  the  following 
deities:  "All  gods"  (No.  61,  i^.)  ;  '*  the  sun,  the  lord  of  both 
countries"  (61,  c.)  ;  "the  house  of  the  sun"  (62,  d.)  ;  "Manetho," 
the  nourisher  of  all  (62,  c)  ;  "Mah  ham,"  the  resplendent  moon 
(59»./"-);  ''kb**  Saturn  (59,^.);  "Amun  kere,"  the  refulgent 
Jupiter  (60,/.)  ;  "Hosr  ham,"  Osiris  (60,  e.)  ;  '*Ptah  skr"  (-I3T), 
Mars  generator  (61,  /.)  ;  "  Neith  mate,"  the  mighty  Neith  (61, 
e^)  ;  "Teb  mere,"  Venus  genitrix  (62,  y.)  ;  "  Anubis,"  Mercury 
(62,  ^.),  etc.  Hence  it  is  evident  that  the  human-headed  kawks 
signified  the  souls  of  the  dead  united  with  the  deities  of  the 
Zodiac. 
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We  come  finally  to  another  god  of  the  Egyptians,  differently 
represented  on  our  theological  monument.  In  the  midst  of  the 
twelve  zodiacal  deities,  we  notice  the  figure  of  a  black  beetle 
moving  a  globe,  and  ornamented  with  the  head  of  a  ram  (No.  58). 
The  latter,  called  a//,  as  we  have  seen  (No.  i),  expresses  the 
Hebrew  7K  (El),  the  Arabic  Allah  (the  mighty  one),  God. 
Therefore  the  group  personates  the  Almighty  rolling  the  globe 
of  the  heavens,  the  universe.  For,  in  the  first  place,  innumerable 
anci'  nt  authors  bear  witness  that  the  Egyptians  and  all  other 
ancient  nations  worshipped  not  only  the  seven  Cabiri  and  the 
twelve  great  gods,  but  also  the  Creator  of  the  planets  and  the 
signs,  which  is  proved  by  many  testimonials,  as  follows : 

Sanchojathon  (p.  37)  reports  that  the  Phoenicians  taught  Siduc 
(pnaf,  Kadiq,  the  holy)  to  be  the  progenitor  of  the  Cabiri,  the 
planets.     According  to  the  Persians,  a  great  king  governed  the 
world  by  the  instrumentality  of  seven  ministers,  the  planetary 
divinities.    Porphyrins  (Abst.  iv.  §  9)  reports  that  the  Egyptians 
had  in  their  temples  difl^erent  animals,  because  they  revealed  "Dei 
in  res  omnes  potentiam."    Plutarch  (Is.  377)  says  that  the  Egyp- 
tian deities  signified  "  the  universal  God,  but  in  different  ways," 
and  he  declares  that  this  nation  *'was  in  possession  of  the  highest 
and  purest  ideas  concerning  the  Creator  of  all  that  exists."     The 
Greeks  repeatedly  mention  "  the  father  both  of  the  men  and  the 
deities."     The  same  God  the  Romans  called  "  Deus  Optimus, 
Maximus,  mens  divina,"  etc.    The  very  same  God  was  the  Indian 
"  Parabrama,  unrepresented  by  images";  the  "  Allvatur "  of  the 
northern  nations  ;  the  Chinese  "Changti"  and  "Hooang-changti," 
i.e.  the  highest  governor;   the  Thibetan  "Concion";  the  Sicilian 
statue  with  seven  fingers ;    the  Scandinavian  god  holding  seven 
swords.    Jablonskii  Panthon  (Prol.  Iviii.)   cites  a  passage  where 
the  same  god  says:  "Ego  sum  Lyra"  (containing  seven  strings, 
the  seven  planets).     The  ancient  Arabians  believed  that  God's 
throne  stands  above  the  spheres  of  the  planets,  encompassed  by  a 
serpent  (the  Zodiac),  as  Fleischer's  Catal.  MSS.  pp.  506,  530, 
bears  testimony. 

Moreover,  the  monuments  themselves  put  out  of  question  that 
the  highest  god  of  the  Egyptians  was  the  Creator  of  the  world  ; 
for  the  sacred  records  (see  my  Summary  of  Rec.  Disc.  18577  p. 
63)  pronounce  as  follows :  "I  am  the  God  of  the  gods,  the  exalted 
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Maker  of  the  planets  and  of  the  heavenly  hosts,  which  are  prais- 
ing me  above  thy  head."  The  same  hymn,  p.  67,  says  :  "  Look 
ye  up  to  the  mansions  of  the  hosts  of  the  mighty  (planetary  gods),, 
who  work  for  their  Master,  for  my  glory  ;  look  up  to  me  who 
have  established  my  kingdom  above  the  heavens."  A  French 
papyrus,  as  will  be  seen  on  another  occasion,  testifies  that  the 
same  god  "  rules  the  deities  and  the  heavenly  firmament";  that 
he  "built  all  the  inhabitants  of  Egypt  and  the  oases";  that  he 
"  governs  the  beatified  Manes";  that  he  "  wove  both  the  visible 
and  invisible  objects  in  the  world,"  and  the  like.  All  enuncia- 
tions of  this  character  do  not  concern  any  of  the  planets  or  zodia- 
cal gods ;  they  refer  apparently  to  the  invisible  Builder  of  the 
universe  expressed  by  our  beetle. 

The  question,  however,  will  be  raised,  why  the  wise  Egyptians 
took  so  despicable  an  insect,  as  a  little  black  manure-eating  bee- 
tle is,  for  an  emblem  of  the  almighty  and  infinite  God?  It  is  He- 
rodotus who,  237S  years  ago,  was  greatlv  astonished  in  observing 
the  sigacity  of  this  sacred  Egyptian  creature — which,  by  the  way,^ 
is  not  to  be  found  in  Europe,  but  is  quite  common  in  America. 
I  myself  confess  that,  when  beholding  the  work  of  this  scarabaeus 
first,  I  could  not  part  from  the  spectacle  for  many  hours.  This 
little  May-bug,  as  black  as  coal,  scarcely  as  large  as  the  nail  of  a 
human  thumb,  forms,  together  with  his  consort,  a  ball  out  of  cow- 
dung,  five  or  six  times  larger  than  the  workman.  This  globe,  as 
smooth  as  an  ivory  ball,  contains  the  posterity  of  the  pair,  and.,  the 
first  work  being  done,  the  problem  is  to  save  the  progeny  during 
the  winter.  Hence  Mr.  May-bug  proceeds  to  push  the  ball  with 
all  the  forces  given  to  him,  whilst  Mrs.  May-bug  poises  herself 
upon  the  top  of  the  globe  for  the  purpose  of  counterbalancing  and 
propelling  it.  Thus  the  ball  is  rolled  over  plains  and  hills,  which^ 
with  respect  to  the  short  feet  of  our  little  friends,  are,  in  compa- 
rison, sometimes  as  high  as  the  Rocky  Mountains.  But  it  occa- 
sionally happens  that  the  colossal  sphere,  notwithanding  all  pre- 
cautions, slips  down  into  the  valley.  Alas  I  the  work  of  a  whole 
day  or  two  is  lost ;  what  is  to  be  done  ?  Mr.  and  Mrs.  May-bug 
run  down  as  quickly  as  possibly  and  recommence  their  toil,  in 
spite  of  hunger  and  thirst,  no  refreshment  being  at  hand,  till  they 
finally  reach  a  place  where  grass  or  roots  do  not  prevent  the  dig- 
ging, by  means  of  their  hereditary  shovels,  a  hole,  wherein  the 
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inmates  of  the  globe  are  interred  for  a  vernal  resurrection.  —  The 
singular  nature  of  this  beetle  is  the  reason  that  the  Egyptians 
made  it  an  emblem  of  that  Being  who  rolls,  before  the  eyes  of 
all,  the  immense  globe  of  the  starred  heavens  round  its  axis 
every  day. 

There  are,  finally,  two  other  images,  representing  the  Creator, 
to  be  explained.  The  figures  above  the  heads  of  the  seven  pla- 
nets (PI.  II.  No.  30)  are  called  "  the  invisible  Creator,"  becausa 
the  cave  —  ^ton,  ^hhi,  the  Hebrew  nan  (chaba)  —  signifies  ^cofi, 
Creator;  and  the  cat's  head  —  i.e.  the  cat  (pars  pro  toto.  Gram, 
JEg.  p.  14,  No.  36),  called  7inn  (chatul).  Germ.  Kater  —  fur- 
nishes the  words  ^"13,  ")Tp  (kadar),  niger,  related  with  **  ater," 
hence  obscurus,  invisibilis.  To  the  same  root  the  name  " AOop^ 
called  '*  Venus  tenebiosa"  (Jablons.  Panth.  L.  i^  p.  6),  even  "te- 
nebrse"  and  "nox"  (Hesych.)  is  to  be  referred.  This  image  of 
the  invisible  Creator  stands  above  the  heads  of  the  planets,  and 
appears,  like  the  beetle,  in  the  attitude  of  pushing — to  the  end, 
remember,  that  it  is  the  invisible  God  who  iolls  the  planets 
amidst  the  fixed  stars. 

The  same  supreme  deity  of  the  Egyptians  is  further  symbolized 
by  the  figure  below  the  heavenly  deities.  For  the  ram*s  head 
signifies,  as  we  have  seen  (Nos.  i,  58),  ^K  (EL),  Allah,  the  Al- 
mighty, the  same  god  which  the  Pompeian  altar  ornaments  with 
a  ram's  head  and  calls  Kivouipt^  the  good  progenitor.  The  vul- 
ture bearing  the  ram's  head,  called  mui^  and  very  often  express- 
ing the  letters  mt  (Gram.  -^g»  p.  66)^  furnishes  the  word  -E/, 
juLe^Tft,  the  almighty  God.  The  spread-wings  of  the  vulture,  called 
Tftii^o,  involve  the  word  Te^n^o,  vivificator.  The  ring  (e^AoR, 
^o\r)  in  the  claws  of  the  vulture  gives  ^oAr.  weaver,  complica- 
tor.  The  uraeus  snake  («wRopi),  crowned  with  the  solar  disk 
•(ROTpo),  expresses  ROTppo,  xupco^,  ac-op,  the  great  king.  These 
four  predicates  of  the  supreme  deity  are  followed  by  four  human 
figures,  forming,  as  we  have  seen  (Nos.  14,  25,  51,  39),  personal 
substantives,  because  the  axe,  e.g.,  not  being  followed  by  the 
man  (^«^m.))  would  signify  "strong"  or  *' to  strengthen,"  and  not 
**  a  strong  being."  The  wings  alone  signify  "  vivificare,"  but, 
being  followed  by  a  human  figure,  give  *'  vivifier," 

This  description  of  the  highest  deity  is,  moreover,  confirmed  by 
the  added  legends  (No.  52),  ^e^M.  ^oht,  Creator,  and  (Nos.  53-55) 
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ROTpo  ^dwM  ^Top  ndwdw  acoM,  the  Lord  of  the  great  gods.  For  the 
pullet  (^t\noTi)  furnishes  ^onT,  concinnare,  and,  being  followed 
by  a  man,  concinnator.  According  to  the  Champollionists,  the 
pullet  is  <?,  and  the  man  symbolizes  a  god  ;  and  then  the  nonsense 
comes  out  that  the  Almighty  was  the  god  of  the  letter  o»  Allah 
is  great !  is  he  not? — The  Champollionists  take  the  other  legend 
for  rer  nuier  god^  which  is  again  downright  nonsense,  instead 
of  '*  the  Lord  God  of  the  great  gods." 

The  results  of  the  present  investigation  are,  in  short,  the  fol- 
lowing : 

1.  The  Egyptian  deities  were,  first,  the  almighty  Creator  and 
Governor  of  the  world ;  next  to  him,  the  seven  planets  and  the 
twelve  zodiacal  gods :  nothing  else.  In  the  midst  of  the  latter 
the  deified  souls,  the  Manes,  resided. 

2.  The  sacred  animals,  belonging  to  the  ducatus  of  a  god,  sig- 
nified the  tnie  or  imaginary  virtues  of  the  latter. 

3.  The  Polytheistic  religion  of  the  Egyptians  and  all  other 
ancient  nations  originated  in  Babylon,  prior  to  the  dispersion  of 
the  nations  in  2780  B.C. 

4.  The  language  (the  '•  sacred  dialect")  of  the  ancient  Egyp- 
tians was  not  the  modern  but  the  ancient  Coptic,  related  with  the 
Hebrew  and  kindred  dialects.  (See  the  author's  "  Rudimenta," 
etc.,  L.  1826,  p.  4,  n.  7,  and  p.  13  ;  "  Unumstosslicher  Beweiss," 
etc.,  L.  1840,  p.  14.)  Innumerable  groups  and  grammatical  forms 
were  Hebrew  roots. 

5.  The  Egyptian  literature  originated  from  the  primitive 
(Noachian)  alphabet,  and  not  from  any  ideologic  writing.  (Rud. 
hieroglyph,  etc.,  L.  1826,  p.  15,  n.  40 ;  Gram.  -<^g.  p.  4,  n.  3.) 

6.  The  Egyptian  literature  was,  in  general,  a  syllabic  writing 
("Rudimenta,"  p.  25,  §  16 ;  p.  39,  §  35  ;  p.  40,  n.  107 ;  p.  41,  n. 
no)  ;  regularly  each  of  the  630  hieroglyphs  expresses  syllabi- 
cally  the  consonants  contained  in  the  name  of  the  figure.  (Trans- 
actions of  the  first  meeting  of  the  Germ.  Or.  Soc*y,  1845  ;  Gram. 
yEg.  p.  8.)  A  great  many  syllabic  hieroglyphs  were  first  pub- 
lished in  1833  (Astron.  ^g.  etc.)  and  1840  (Alphabeta  genuina, 
etc.),  and  1843  (Grundsatzed.  Mythol.),  and  1S44  (Leipz.  Repert.. 
vol.  iii.  p.  300),  apart  from  those  in  the  "Rudimenta  hieroglyph!- 
ces,  L.  1826.     (See  Leip.  Report.  1S52,  n.  26.) 
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7.  The  Egyptians  were  not  very  scrupulous  in  expressing 
similar-sounding  elements  of  the  ancient  dialects  ;  they  expressed, 
e.g.,  the  letters  d,  ^,  at,  n,  ^(g),  D,  (rCgh),  p,  by  the  same  hiero- 
glyphs  (Rudimenta,  p.  23).  Besides,  the  Egyptians  distinguished 
the  sexes  of  the  animals,  and  changed  some  original  names  of  the 
latter  in  later  times,  e.g.,  ^^npi  (the  child)  into  lyHpi,  to  the  effect 
that  some  hieroglyphs  represented  different  letters  in  different 
times. 

As  soon  as  my  discovery  was  (though  imperfectly)  published) 
in  1826,  and  my  syllabic  hieroglyphs  were  sent  out,  in  1845,  the 
Champollionists  clandestinely  appropriated  the  substance  of  my 
theory  and  my  syllabic  hieroglyphs,  first  Lepsius,  then  Brugsch, 
then  Roug^,  and  so  forth.  The  only  savans,  known  to  me,  who 
respected  my  discoveries,  and  defended  them  against  envious 
Jlibustiers^  were  Prof.  M.  Uhlemann  in  Gottingen,  and  Prof.  H. 
Wuttke  in  Leipzig.  It  is  a  great  loss  that  the  former — the  author 
of  many  valuable  works,  the  indefatigable  vindicator  of  the  truth, 
who  was  much  better  qualified  to  promote  Egyptian  philology 
than  all  the  Champollionists  together — died  in  the  bloom  of  his 
life.  He  will  allow  me  to  put  this  triumphant  laurel  upon  his 
grave-stone.  Not  less  the  premature  loss  of  Prof.  Wuttke — who 
repeatedly  exposed  the  public  error  of  supposing  that  Champol- 
lion's  system  is  the  key  to  the  whole  of  the  Egyptian  literature — 
deserves  to  be  lamented.  He  has  repeatedly  chastised  literary 
theft. 

Champollion*s  erroneous  hieroglyphic  system  is  briefly  the 
following : 

1.  The  Egyptian  writing  originated  from  the  primitive  ideolo- 
gic literature. 

2.  Every  hieroglyphic  inscription  consists  half  of  ideologic 
characters,  explicable  to  everybody's  fancy,  and  half  of  pure  let- 
ters and  abbreviated  words ;  e.g.,  o  for  "onch,"  s  for  "suten." 

3.  The  ideologic  figures  are  either  mimetic,  or  allegoric,  or 
enigmatic.  This  foolish  doctrine  originated  from  misunderstand- 
ing Clement  of  Alexandria  (Strom,  v.  4),  where  aufiSoXexdc: 
means  "  syllabic"  and  not  "ideologic,"  because  0u?JA6eiu  and 
aofxSdXkuv  are  synonymous. 
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4.  The  phonetic  hieroglyphs  are  determined  by  Greek  and 
Roman  proper  names ;  and  some  other  groups,  severed  from  the 
contexts,  and  arbitrarily  spelled. 

5.  Not  one  of  the  630  hieroglyphic  figures  signifies  a  syllable 
(point  syllabique), 

6.  Regularly  all  hieroglyphic  groups  are  followed  by  one  or 
more  ideologic  figures,  indicating  to  what  class  of  things  the  pre- 
ceding word  belongs. 

7.  The  language,  being  the  ground-work  of  the  whole  Egyp- 
tian literature,  is  the  modern  Coptic,  as  taught  in  our  grammars 
and  dictionaries. 

It  is  apparent  that  ChampoUion's  system  totally  differs  from 
that  of  the  author,  and  it  is  self-evident  that  any  hieroglyphic 
inscription,  deciphered  either  according  to  the  former  or  latter 
theories,  must  of  necessity  yield  totally  different  meanings.  It  is 
therefore  an  important  question  :  What  is  the  true  key  to  the 
Egyptian  literature  ?  For  my  part,  I  am  not  at  all  personally 
interested  in  the  matter,  for  I  never  longed  after  an  idle  nimbus, 
but  always  worked  for  the  glory  of  Him  who  is  the  truth,  and 
condemns  all  sorts  of  falsehood.  I  have  nothing  to  gain  or  to  lose 
for  myself.  The  question  is  of  some  account,  only,  because  the 
whole  civilized  world  wants  to  know  what  are  the  contents  of 
those  thousands  of  papyrus  scrolls  and  inscriptions  which  Provi- 
dence, during  a  period  of  4658  years,  has  preserved.  Further, 
by  means  of  this  ancient  literature  it  is  to  be  decided  whether  the 
traditions  of  all  other  nations  of  oW,  especially  the  Hebrews,  are 
reliable  or  not.  Moreover,  the  European  governments  pay  annu- 
ally great  sums  for  the  purpose  of  bringing  useful  truths  to  light, 
and  many  friends  of  science  purchase  Egyptian  works  at  high 
prices  to  the  end  of 'being  instructed,  and  not  for  being  cheated 
and  led  astray.  For  these  reasons  we  are  in  duty  bound  to  enter 
into  the  question. 

In  the  first  place,  it  will  be  objected  that  the  correctness  of 
Champollion's  system  has,  since  1824,  been  placed  beyond  ques- 
tion, ^uod  non  I  For  no  hieroglyphic  system  can  be  true  as 
long  as  it  contradicts  clear  evidences ;  and  this  is  the  case  with 
Champollion's  theory.     (  See  my  Gram.  -^g.  pp.  xix.  xxvi.  4.) 
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The  principal  argument,  however,  is  that  from  1824  down  to  this 
day  none  of  the  Champollionists  succeeded  in  grammatically  and 
logically  interpreting  any,  either  bilingual  or  not  bilingual,  entire 
Egyptian  text.  For  in  1845,  21  years  after  the  publication  of 
Champollion's  Prices,  Bun  sen  (yEgyptens  Stellung  in  der  Welt- 
geschichte,  vol.  i.  p.  320),  in  accordance  with  Lepsius  and  Birch, 
came  out  with  the  following  declaration  :  "We  declare  decidedly 
that  there  is  not  a  man  alive  who  could  read  and  explain  [accord- 
ing to  Champollion's  system]  any  whole  section  of  the  [Turin] 
Book  of  the  Dead,  much  less  a  historical  papyrus." — Champol- 
lion  himself,  although  repeatedly  challenged  to  verify  his  theory 
by  a  translation  of  the  Rosetta-stone,  never  succeeded  in  explain- 
ing it.  —  Brugsch,  indeed,  published  in  1851  an  interpretation  of 
the  Rosetta,  but  he  could  not  do  it  without  deserting  Champol- 
lion's  standard,  and  clandestinely  applying  my  syllabic  hiero- 
glyphs. Moreover,  this  work  differs  very  much  from  Uhlemann*s 
**Interpretatio  Rosettana;,"  1853.  (See  Leipziger  Repertorium, 
1852,  p.  26  ;  1853,  p.  278.) — Further,  in  1S51  Rough's  "M^moire" 
appeared,  in  which  he  honestly  confessed  "que  la  traduction  des 
ces  lignes  eut  ^te  impossible  dans  Tetat  011  Champollion  a  laisse 
la  science  egyptienne";  but  he  cunningly  concealed  that  his  trans- 
lation was  based  upon  my  syllabic  alphabet,  of  which  a  copy  was 
given  to  him  by  his  friend  Brugsch  at  Berlin.  (See  Leipziger 
Repert.  1853,  p.  155.)  —Again,  in  1866  Lepsius's  interpretation 
of  the  Tanis-stone  made  its  appearance,  but,  alas!  a  great  deal 
of  the  text  remained  inexplicable,  although  he  availed  himself  of 
my  theory  and  syllabic  hieroglyphs.  By  the  way,  in  the  same 
year  Reinisch's  "  Zweisprachige  Inschrift  von  Tanis"  came  out, 
and  this  translation,  made  according  to  the  same  "key,"  totally 
disagrees  with  Lepsius.  The  latter  promised,  eleven  years  ago, 
to  publish  a  commentary  to  his  translation  of  the  Tanis-stone, 
and  yet  this  commentary  never  appeared,  and  never  yvill  come 
out,  because  it  was  and  is  impracticable  to  comment  on  a  trans- 
lation proceeding  from  a  wrohg  theory.  Finally,  the  fact  is 
obvious  that  any  Egyptian  inscription,  if  translated  according  to 
Champollion's  statements,  yields  the  greatest  absurdities,  as 
Champollion's  "Grammar  and  Dictionary,"  Brugsch*s  "Rosetta- 
na," De Rouges  "Memoire,"  Lepsius*s  "Tanis-stone,"  the  publi- 
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cations  of  the  "  Society  of  Biblical  ArchaBology,"  Ebers'  Papyrus, 
etc.,  most  assuredly  evidence.  The  following  examples  may  be 
specified : 

ChampoUion  tells  us  that  "the  Egyptian  calves  had  always 
much  thirst  for  waves  of  v/ater^*',  that  Ramses  was  called  "Soleil, 
gardien  de  la  V(5rit^";  that  "Osimandya"  signified  "ami  de  Phthah 
Nubnubei^^ ;  that  there  existed  in  Eg}'pt  "  a  serpent  thirty  cubits 
in  length,  fifteen  cubits  broad,  and  only  four  cubits  thick."  Rou- 
gh's M^moire  (p.  64)  translates  the  words,  "I  am  the  lord,  amidst 
the  pleasures  of  the  house  situated  on  the  border  of  the  valley," 
thus:  "Narrabo  etiam  nomen  anguis  illius,  qui  in  monte  suo ; 
habitans  in  igne  suo ;  nomen  ejus  Anheho^  being  30  cubits  long, 
15  cubits  broad,  and  four  cubits  thick."  The  same  Champollion- 
ist  discovered  that,  in  Moses'  days,  "  sept  decorations  de  la  valeur 
militaire,  les  colliers  d'or,"  existed.  Simi|ar  examples  will  be 
found  in  Leipzig.  Repert.  1852,  p.  26;  1853,  P*  ^55*  ^y  nieans 
of  the  same  system  Lepsius  and  Brugsch  discovered  a  great  mjiny 
monster  words,  e.g.,  aaau^  arms;  aaan^  cynocephalus ;  aaaiuy 
time  ;  uaa\  to  swear  ;  uau^  to  well ;  futu^  greater ;  oau^  flesh  ; 
taau^  rope ;  tuau^  praise ;  ua^  cheek  ;  chu^  goods ;  sechairi^ 
father  ;  ou^  all;  oau^  office  ;  00  u^  dignity;  aa^  chief;  chaa^ 
popular;  «,  way;  «/,  instantly  —  and  a  legion  of  similar  words^ 
occurring  in  no  dictionary  and  in  no  language.  Brugsch  and 
Ebers  discovered  that  a  gallon  of  Lagerbier*  (j/c/)  was,  1500 
years  B.C.,  the  dosis  for  a  sick  man,  and  that  honey  (i.e.  melissa, 
apiastrum)  belonged  to  the  officinal  plants. 

These  facts,  that  Champollion's  System  is  irreconcilable  with 
the  most  explicit  reports  of  the  ancients  ;  that  the  most  learned 
Egyptologist  repeatedly  declared  this  theory  to  be,  in  general, 
and  apart  from  some  specialties,  preposterous ;  that  by  the  instru- 
mentality of  Champollion's  doctrine  it  was  impossible  to  decipher 
a  great  many  royal  proper  names ;  that  no  Champollionist,  from 
1824  down  to  this  day,  succeeded  in  translating  any  Egyptian  text 
completely,  viz.  grammatically  and  logically,  much  less  the  Ro- 
settana  and  the  Tanis-stone ;  that  all  who  followed  ChampoUion 
in  interpreting  Egyptian  texts,  obtained  the  most  absurd  results 
and  numberless  monster  words;  —  these  facts,  I  presume,  should 
sufiUce  to  convince  every  intelligent  unprejudiced  man  that  Cham- 
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pollion's  theory,  so  far  as  translating  entire  hieroglyphic  texts  is 
concerned,  was  a  complete  failure. 

However,  the  question  is :  what  shall  we  do  in  order  to  eradi- 
cate these  noxious  weeds?  Shall  we  leave  the  Champollionists 
unmolested,  hoping  that  they  will  confess  their  sins  voluntarily? 
God  forbid !  For  it  is  extremely  hard  for  ambitious  men  to  con- 
fess faults ;  and  whoever  keeps  silence  in  the  face  of  false  doc- 
trines becomes  an  accomplice.  Amicus  Plato^  magis  amico 
Veritas  I  It  is  true,  I  have  from  1826  down  to  this  hour  combatted 
the  Champollionists,  but  in  vain ;  and  it  is  at  present  apparent 
that  other  steps  must  be  taken  for  protecting  the  public  from  the 
present  Egyptian  humbug.  I  cannot  excuse  myself  from  the 
duty  of  bringing  the  very  nature  of  Champollion's  system  to 
light — to  show  what  are  the  real  values  of  the  thousands  of  Egyp- 
tian works  published  since  Champollion's  Precis,  and  based  upon 
his  theory — to  warn  other  Egyptologists  against  propagating  pal- 
pable errors — to  guard  the  literary  world  from  future  impositions 
of  this  kind — to  enable  every  scholar  to  promote  Egyptian  phi- 
lology by  translating  Egyptian  texts  grammatically  and  logically, 
and  thus  to  revive  the  oldest  literature  of  the  world.  This  is  the 
great  problem  of  the  present  century ;  but,  down  to  this  moment, 
nobody,  during  fifty-four  years,  could  by  means  of  Champollion's 
system  really  interpret  any  Egyptian  inscription.  Champollion's 
Dictionary,  Brugsch's  interpretation  of  the  Rosettana  and  his  big 
Dictionary,  Rouges  M^moire,  Lepsius's  Tanis-stone  (particularly 
the  four  volumes,  "  Records  of  the  Past,"  published  by  the  So- 
ciety of  Biblical  Archaeology"),  etc.,  are  deplorable  guess-work s» 
nothing  else.  Moreover,  it  is  everybody's  office  to  preserve  — 
according  to  the  universal  rule,  suum  cuique — honesty  in  literary 
society,  and  to  punish  the  shameful  sin  of  appropriating  others' 
property,  repeatedly  committed  by  the  Champollionists. 

Therefore  I  am  under  obligation,  first,  to  publicly  challenge 
Lepsius  to  translate  and  explain  our  astronomical  inscription, 
grammatically  and  logically,  according  to  Champollion's  princi- 
ples and  alphabet.  In  so  doing,  however,  he  must  not  have 
recourse  to  syllabic  hieroglyphs.  For  Champollion  in  all  his 
publications  maintained  (see  the  passages  in  the  author's  Gram. 
/£jg,  pp.  xvii.  xviii.)   that  no  hieroglyph  signified  two  or  more 
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consonants.  Should  Lepsius,  however,  notice  that  our  inscription 
cannot  be  explained  without  taking  54  hieroglyphic  figures  for 
syllabic  signs,  he  is  morally  bound  to  confess  publicly  that  he 
grievously  erred  in  declaring  Champollion  to  have  discovered  the 
key  to  Egyptian  literature,  and  my  own  system  to  be  the  outcast 
of  literary  productions.  *  The  latter  he  has  done  in  all  his  public 
and  private  lectures  and  writings.  Let  him  not  recur  to  another 
misstatement,  that  he  himself  discovered  the  syllabic  hieroglyphs. 
For  the  law  that  the  Egyptian  literature  was,  in  general,  a  sylla- 
bic one,  and  that  certain  figures  expressed  certain  consonantal 
syllables,  was  discovered  in  1S26,  eleven  years  prior  to  Lepsius's 
Egyptian  career.  His  syllabic  hieroglyphs,  published  in  Bun- 
sen's  work  ("Egypt's  Place,"  1845),  were  preceded  by  those  in 
my  "Astronomia  -^g."  1833,  those  in  my  "  Grundsatze,"  1843, 
and  by  the  30  syllabic  hieroglyphs  in  my  *'Alphabeta  genuina," 
1840,  fixed  five  years  prior  to  Bunsen's  '*  Egypt's  Place,"  1845. 
Besides,  Lepsius  ignoring  that  regularly  each  of  the  630  hiero- 
glyphs  represents  the  two  or  three  consonants  contained  in  the 
name  of  the  figure,  it  came  to  pass  that  nearly  all  his  syllabic 
figures  were  erroneously  determined.  May  Lepsius  remember 
that  it  is  not  shameful  to  confess  blunders,  nor  to  make  reparation 
to  injured  men,  and  that  he  remains  responsible  for  every  untruth 
and  calumny.     (See  Leipz.  Repertor.  1849,  ^^^'  "•  P*  ^0 

The  Champollionist  Brugsch,  having  denied  the  existence  of 
syllabic  hieroglyphs  down  to  1851,  suddenly  changed  his  opinion 
as  soon  as  he  received  my  printed  syllabic  alphabet,  and  then  he 
translated  the  Rosetta-stone  in  1851  by  clandestinely  adopting 
my  syllabic  hieroglyphs.  (See  Leipz.  Repertor.  1852,  p.  26.) 
He  took  122  hieroglyphs  for  syllabic  signs,  of  which  nearly  all 
were  first  determined  in  my  pamphlet  transmitted  to  Brugsch, 
whilst  not  a  jot  of  them  is  to  be  found  in  ChampoUion's  works. 
Now,  what  did  our  Champollionist  do  ?  He  began  his  work  with 
the  imposition  that  it  was  Champollion  who  discovered  the  syl- 
labic hieroglyphs  and  the  key  to  the  Egyptian  literature,  and  that 
my  discoveries  are  "vana  ficta"  —  "docti  viri  tanto  plus  seprofe- 
cisse  arbitrati,  quanto  mirabiliora  auditu  in  medium  protulissent" 
This  ignoble  conduct  of  soiling  another's  name,  and  then  appro- 
priating his  property,  will  meet  with  its  just  award.     Since, 
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however,  the  revival  of  Egyptian  literature  depends  principally 
on  the  syllabic  hieroglyphs,  we  challenge  this  short-sighted  poly- 
histor  to  produce  the  passage  wher6  Champollion  retracted  his 
doctrine  that  "  no  hieroglyph  expressed  a  syllable,"  and  to  show 
a  plate  where  the  same  determined  the  syllabic  values  of  the  630 
or  less  hieroglyphic  figures.  Moreover,  we  challenge  Brugsch 
to  interpret  our  inscription  grammatically  and  logically  by  the 
real  system  of  the  ''great  master."  Should  he,  however,  fail  to 
accomplish  the  problem  without  my  syllabic  hieroglyphs,  he  is 
morally  obliged  to  confess  his  calumnies  and  literary  spoliations. 
He  will  not  forget  that  he  is  a  responsible  being.  By  the  way, 
these  very  same  crimes  were  committed  in  De  Rough's  M^moire, 
Par.  1851  (see  Leipz.  Repert.  1853,  p.  155).  The  author,  desert- 
ing Champollion's  system,  took  24  hieroglyphs  for  syllabic  charac- 
ters, as  they  were  first  determined  in  my  lithographed  pamphlet, 
of  which  a  copy  was  in  his  hand.  I  am  sorry  that  this  laborious 
man  left  this  world  with  the  brand  of  calumny  and  plagiarism  on 
his  name. 

Furthermore,  nobody  before  me  (Rudimenta,  1826)  has  taught 
that  the  language  of  the  ancient  Egyptians  was  related  with  the 
Hebrew  (Rudimenta,  p.  13,  n.  37).  In  the  same  work,  several 
Hebrew  words,  obvious  in  the  original  Egyptian  literature,  have 
been  mentioned   (p.  14,  n.  38;  p.  13,  n.  37  ;  p.  47,  n.  5  ;  p.  48, 

n-  7 ;  P-  49'  "•  17  ;  P-  59'  "-7  5  P-  ^2,  n.  5  ;  p.  65,  n.  3  ;  p.  70, 
n.  9.;  p.  72,  n.  22,  &c.^  My  Grundsatze,  etc.,  L.  1843,  p.  222, 
etc.,  likewise  reduced  Coptic  words  to  Hebrew  roots.  Moreover, 
the  same  was  done  in  my  syllabic  alphabet  (1846),  e.g.  in  the 
following  63  places:  Nos.  13,  43,45,  61,  116,  120,  123,  130, 
144,  165,  173,  182,  186,  187,  190,  191,  202,  212,  214,  215,  218, 
226,  245,  253,  269,  279,  281,  312,  416,  439,  441,  455,  464,  469, 

493'  5^7'  5^9'  520,  521,  524'  53 1'  559'  5^0,  561,  571,  588,  589, 
616,617,620,623;  pp.55,  61,  65,  67,  73,  74,80,  83,  85,  S6, 
87,  87.  Many  other  examples  of  this  kind  will  be  found  in  my 
Grammatica  -^g.,  in  the  commentary  to  the  hieroglyphic  alpha- 
bet, and  in  my  "  Theologische  Schriften,"  etc.,  L.  1855,  pp.  117, 
118.  Since  nobody  prior  to  1826  has  taught  and  by  many  exam- 
ples demonstrated  that  the  Hebrew  language  preserved  both  the 
roots  and  original  forms  of  numberless  hieroglyphic  words,  whilst 
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Benfcy's  book  appeared  in  1844,  i.e.  eighteen  years  after  my  Ru- 
dimenta,  it  is  another  misstatement  what  the  truth-loving  Brugsch 
says  in  his  Dictionary,  vol.  iv.  Pref.,  "  that  his  friend  Benfey 
(VEgyptische  und  Semitische  Sprache,'  1844),  ^^^^  ^f  ^^h  had 
demonstrated  the  affinity  of  the  Coptic  with  the  Hebrew."  Be- 
sides, JkMifey  has  not  at  all  reduced  Coptic  words  to  Hebrew 
roots,  as  1  have  done,  but  acquiesced  in  paragoning  a  small  num- 
ber of  Coptic  particles  with  Hebrew  ones.  The  Hebrew  words 
which  appear  in  Brugsch's  Dictionary  are  to  a  great  extent  the 
same  which  I  had  determined  a  long  time  before,  e.g.  in  my 
Theologische  Schriften,  pp.  117,  118;  and  I  admire  the  sagacity 
by  which  Brugsch,  totally  ignorant  of  the  Hebrew,  derived,  e.g. 
Tcfi,  the  tingor,  from  VD^N  (eqhba),  finger,  as  I  have  done  in  the 
said  place.  It  is  not  my  intention  to  whitewash  a  great  mass  of 
blunders  obvious  in  mv  "Rudimenta,"  but  their  substance  was 
and  will  l>e  true  for  all  time  to  come,  namely,  that  the  hierogly- 
phic literature  was  not  an  ideologic  but  a  syllabic  writing ;  that 
regularly  each  of  the  630  hieroglyphs  signified  the  consonants 
contained  in  the  name  of  the  figure,  and  that  the  language  of  the 
ancient  Egyptian  was  the  ancient  Coptic,  allied  to  the  Hebrew 
and  the  primitive  Chaldaic  language.* 

We  come  now  to  another  calumniator  of  mv  svstem,  a  new 
propagator  of  Channx>llion's  imaginings,  namely.  Prof.  Ebers,  in 
Leipzig,  This  |H*rfect  pupil  of  Lepsius  has  not  hesitated  to-  de- 
clare, in  all  his  public  and  private  lectures,  Champollion*s  system 
to  W  the  key  to  the  whole  Egyptian  literature,  but  my  own  to  be 
the  greatest  nonsense.     These  attacks  have  been  repeated  even 

in  New  York  [va|x*rs.  Well,  then,  Champollion's  theory*  being 
the  key  tv^  the  whole  Egyptian  literature,  Pn>f.  Ebers  will  be  so 


•  A  >v->  vlvMr  c\Ji"^j*A'  c\h;>'.::'.':ji  Htus^cSN  r.Jitu»Al  ii':*;:«xt  :s  the  h.'IIow:ai.     In  iSi6, 

jCVv-^TAp-SuMi   r\>VJirvSs»  \*S'vA   was,  j^xiXi^Sxl  :r.  ;>s<  JLutS.'-rV   As^Tv^rviKiA  .t^.  ttc.  1S3J, 

\«  •.••  >;*  Vo^j^.AV  vlvNN£r»5»iS\ ,  »S5T.  ^v^   •..,  r'.  57.  A«  cvjut  vv*p>  <rf tSf  Bjurr<s  c»t  ib«  same 
C;:>r*  »:V.  Sr  K*u'>i.     S.'-sx',  ;^i<;s,  B-ts<.>cK.  rvx^-A'-^^  »,>;■* -.Mr*  tSf  'W*dO»C  *apoo««d  Jisccr- 
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kind  as  to  demonstrate  his  thesis  practically,  by  translating,  gram- 
matically and  logically,  our  astronomo- theological  inscription, 
but  strictly  in  accordance  with  Champollion's  requirements.  He 
is  bound  to  take  those  82  hieroglyphs  half  for  ideologic,  half  for 
alphabetic  signs ;  further,  to  attribute  to  no  hieroglyph  a  syllabic 
value  ;  finally,  to  pronounce  Champollion's  phonetic  hieroglyphs, 
as  he  has  done  in  his  Grammar  and  other  works,  and  not  to  recur 
to  the  Hebrew  language  ; — for  these  are  the  principal  rules  of  the 
"great  master's"  system.  Should  Prof.  Ebers,  however,  fail  to 
accept  this  public  challenge,  and  deny  satisfaction  to  the  injured 
truth,  then  I  shall,  in  the  name  of  the  whole  scientific  world,  call 
him  simply  a  calumniator  and  cheat. 

In  conclusion,  I  cannot  forbear  to  remind  the  Rev.  P.  Le  Page 
Renouf,  a  member  of  the  Catholic  University  of  Ireland,  of  the 
provocation  published  in  these  Transactions,  vol.  i.  i860,  p.  569, 
to  wit,  this  most  refined  pasquilant  among  the  greatest  lampoon- 
ers having  crowned  Champollion's  system  in  '*Atlantis,a  Register 
of  Literature  and  Science,  conducted  by  members  of  the  Catholic 
University  of  Ireland"  (London,  1859,  vol.  iii.  p.  74),  libelled  my 
own  theory,  e.g.  thus :  "  Seyffarth's  theory  is  fundamentally  un- 
sound, and  simply  illusory";  "  it  is  apparently  impossible  to  learn 
or  teach  it";  *'  if  this  be  the  key,  it  would  be  a  sufficient  answer 
to  say,  that  with  such  an  instrument  it  would  be  as  possible  to 
decipher  texts  as  to  open  real  doors  with  an  ideal  key";  "there 
is  no  arguing  with  people  who  talk  such  nonsense,"  and  the  like. 
These  false  invectives  were  rebuked  at  the  end  of  my  treatise, 
concerning  the  funeral  papyrus,  once  in  possession  of  Gen.  Geo. 
A.  Stone  of  Roxbury,  found  on  the  body  of  the  same  Egyptian 
general  with  whom  King  Shishak,  in  945.  B.C.,  conquered  Pales- 
tine. My  provocation  (p.  569),  soon  after  transmitted  to  P. 
Renouf,  reads  thus  :  "  In  case  the  representative  of  the  *'  ortho- 
dox school"  should  not  succeed  in  translating  and  explaining  the 
sixteen  lithographed  pages,  in  a  satisfactory  manner,  according 
to  Champollion's  principles.  Grammar  and  Dictionary,  then  I 
shall  ask  the  learned  world  to  take  the  reverend  reviewer  for  a 
gross  and  shameless  calumniator."  Nevertheless,  the  latter  has 
from  i860  to  this  day  neglected  to  translate  the  said  parts  of 
Stone's  Papyrus  according  to  "the  orthodox  system";  wherefore 
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he  is  once  more  challenged  to  accomplish  the  task,  and  at  the 
same  time  to  interpret  our  theological  inscription  according  to 
Champollion's  theory,  viz.,  without  taking  any  hieroglyph  for  a 
syllabic  sign,  or  reducing  any  hieroglyphic  word  to  a  Hebrew  or 
related  root.  Should  he,  however,  perceive,  that  no  entire  Egyp- 
tian text  can  be  explained  grammatically  and  logically  by  means  of 
Champollion's  "orthodox  system,"  he  will  not  hesitate,  if  desirous 
to  leave  an  honorable  name,  to  confess  publicly  that  Champol- 
lion's  theory  was,  apart  from  a  small  number  of  (130)  letters  and 
words,  a  complete  failure.  It  is  shameful  to  continue  singing  the 
hymn  :  Mundus  vult  decipi^  ^^g'o  decipiatur. 

Indeed,  it  is  afflicting  to  see  how  the  Champollionists,  during 
fifty-four  years,  hindered  the  progress  of  Egyptian  philology  ;  that 
a  thousand  works  conspired  for  the  purpose  of  trampling  under- 
foot what  was  opposed  to  Champollion's  glory.  Among  these 
deceitful  publications  the  following,  e.g.,  are  to  be  numbered: 
Lepsius*s  Egyptian  Journal ;  Brugsch*s  Rosettana  and  romances, 
particularly  his  voluminous  Dictionary  ;  De  Rough's  M^moire  ; 
Lepsius's  Tanis-stone,  "  The  Reports  of  the  Past,"  &c.  Of  the 
latter  work,  nearly  every  year  one  volume,  containing  only  trans- 
lations, is  published  by  the  London  Society  of  Biblical  Archae- 
ology. The  character  of  these  translations,  however,  is  clearly 
mirrored  in  Goodwin's  version  of  the  Neapolitan  stele  ^vol.  iv. 
P«  65),  which  translation  of  twenty  lines  is  truein  four  instances 
only,  as  will  be  seen  in, another  place.  That  respectable  Society 
ought  to  bear  in  mind  that  Egyptian  translations,  without  the 
original  texts  and  grammatical  commentaries,  are  useless ;  that 
they  spread  the  old  error  that  Champollion's  system  is  the  key  to 
Egyptian  literature,  and  that  this  corporation  is  responsible  for 
its  publications  reducing  the  Egyptian  literature  to  Cimmerian 
darkness.  Every  right-minded  man  will  approve  these  outspoken 
sentiments,  because  I  am  under  obligation  to  protest  against  lite- 
rary deceptions  of  the  public.    jFiat  justitia^  fereat  mundus  I 


Egyptian  Deities. 


PL  11. 


8 


9 


10 


11 


la 


13 


14 


15 


I   I    I 

I 1 

« ■  • 
I    I   I 


I  I  I  I 


•  •  % 

W 
1^ 


£1 


bm 


km    hp 


kt      hp 


htr    hp 


Bp    kt    hp 


kb     tb 


kr 


lim 


kb    hp 


kt 


pt   km    hy 


htr     hm 


nh     km 


i>^K 


V^ 


•»p€ 


DtUOJk     qOTQ 


HOT 


sjop     inK 


Jkon    HOT    fptro 


«€ft[  roQd? 


ptop 


^^c^m 


3313        ciov 


ROT 


ni  D^      SL®^® 


^Top  nnK  ^^ 


iUi«i    acojin 


p^>^__^.^.ki 


The  seven 


Cabiri, 


performers 


of 


revolutions. 


The  gods 


revolving  in  the 


starred  cave. 


The  seven 


Cabiri, 


the  stars 


revolving 


ones. 


The  gods 


great 


16 


17 


18 


19 


ao 


31 


32 


34 


36 


36 


37 


38 


ao 


81 


I 1 

•   •    • 

An 


I  o 


n 


C 


U 


t  1 

I — I 


•  *  • 


cn'^ 


o 


kt 


nkbh 


kb    tbh 


k8 


km    hb 


kr     m 


kll 


trf 


hm 


htr     hm 


na    km 


kt 


kb    tb 


hb 


kr    hm 


ROT 


It     RH1l€ 


ClOT     -e^A^JF 


^ICS 


acojvi    ^6 


OTpO     XOpiO^ 


A    hXooX€ 


•^p€ — q 


^€MS 


^TOp      ^AJMl 


IU^«^      OS.OM. 


R<OT 


ciotr    oA«a 


91CI 


^«i6 


otrpo    ^aum 


revolving  in 


the  vault  of 


the  starry  heaven. 


the  praisers 


of  the 


Lord  in 


darkness. 


their  Creator. 


The  twelve  governors. 


the  gods 


great 


revolving  in 


the  starry  cave^ 


the  praisers 


of  the 


Lord  governor, 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


C^ 


t: 


O 


a 


I      Ok 

•    O 


I  I 

•  •  • 


I  o 


Pi 


m 


kll 


tk    f 


o 


m 


onk    ma 


nt 


kr    kl 


hm    htr 


anh    km 


kt 


nkbh 


kb    tbh 


ks    km 


hb    kr 


m    kll 


tk— f 


r\00X€ 


Toat — q 


on^   jvi«^ 


IIT€ 


oirpo    aco\ 


qAJK     ^Top 


n«^«^    DCOM, 


HOT 


It      RHn€ 


ClOT      -^AdJ 


o'lci    acojvi 


^ci>6    O'Tpo 


A    aXooXe 


T<o9C€ — q 


the 


invisible, 


their  Creator, 


in  the 


dwelling 


of  the 


Lord  of  the  universe. 


The  twelve  gods 


great 


revolving 


within  the  vault 


of  the  starry  heaven, 


the  praisers 


of  the  Lord  Creator, 


the  invisible. 


their  Creator. 


48 


49 


60 


61 


62 


68 


64 


66 


66 


67 


68 


69 


00 


61 


62 


p 


o 


? 


kr    hpt 


km 


hm    hb    htr 


El 


hpt    hm 


kr 


htr    hm 


na    km 


kl 


kr 


kr 


el    ti^ 


c::^ 


nn 

XZZZZl 


^^-^^^ 


® 

j\5 


<r«p        niM 


as.coM 


^&M   ^616   *y^p 


Vk 


^conT    ^«ijyi 


otrpo    X£>/>r©c 


^«Jlll     ^op 


n«i«i    acoM 


acciiiXi 


^JfMk 


j^ 


otrpo    ^K    ^p« 


^Top 


^? 


£l 


□  ^ 


■JD 


o 

I 


The  gardens 


of  the  «oul6. 


The  invisible  Creator. 


The  Almighty, 


the  Creator. 


The  Lord 


of  the  deities 


the  great  ones. 


The  house 


of  the  sun. 


The  Lord 


Creator. 


mi 


i 


\1l 


NIPHER — MAGNETIC  OBSERVATIONS  IN  MISSOURI,  1878.         81 


Report  on  Magnetic  Observations  in  Missouri^  Summer 

of  1878. 

By  Francis  E.  Nipher,   Professor  of  Physics 
in  Washington  University. 

In  connection  with  meteorological  work  done  under  my  direc- 
rection,  it  was  deemed  of  importance  to  determine  the  elements 
of  terrestrial  magnetism  for  various  points  in  Missouri.  Being 
aided  by  the  kind  cooperation  of  the  U.  S.  Coast  Survey,  the 
summer  of  187S  was  devoted  to  this  work. 

The  following  is  a  list  of  the  instruments  and  appliances  taken 
with  us : 

I  Portable  Declinometer  and  stand. 

I  Five-inch  Altitude  and  Azimuth  Instrument. 

I  Intensity  Magnet,  marked  C^. 

I  Smaller  **    '        '*        C17. 

I  Dip  Circle,  with  two  Needles  9i  inches  long. 

1  Lloyd's  Needle. 

2  Eleven-inch  Bar  Magnets. 

I  Watch,  Jurgensen,  No.  10890. 
I  Wall  Tent,  5X7  feet  base. 

These  articles,  with  the  exception  of  the  last  two  named,  were 
furnished  by  Prof.  J.  E.  Hilgard,  of  the  Coast  Survey. 

I  was  accompanied  by  Messrs.  J.  W.  Shaub,  F.  Nicholson,  and 
L.  H.  Ritterskamp,  students  of  Washington  University. 

The  observations  on  dip  were  nearly-  all  made  by  Messrs. 
Nicholson  and  Ritterskamp,  these  gentlemen  taking  turns  in  ob- 
serving and  recording. 

The  observations  for  meridian  were  all  made  by  myself,  the 
time  being  determined  and  record  made  by  Mr.  Shaub. 

In  the  observations  for  intensity,  nearly  all  the  observations  on 
the  magnet  scales  were  made  by  myself,  Mr.  Shaub  taking  time 
and  making  the  record. 

Determinations  of  latitude  and  longitude  were  made  from  the 
Land  Office  map,  by  means  of  the  county  and  section  lines. 

The  calculations  for  declination  were  made  independently  by 
Mr.  Shaub  and  myself,  and  the  reduction  for  dip,  made  by  Nich- 
olson and  Ritterskamp,  was  afterwards  revised  by  Mr.  Shaub 
and  myself, 
iv — 6 
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The  calculation  for  intensity,  involving  a  redetermination  of  the 
constant  ^.,  and  a  determination  of  the  change  of  the  moment  of 
inertia  of  the  magnet  for  a  change  of  i*  F.  in  its  temperature, 
were  all  made  by  mself. 

The  gentlemen  who  accompanied  me  paid  their  own  expenses, 
or  were  aided  by  friends,  and  the  other  expenses  of  the  work 
were  paid  in  part  by  Mr.  Wayman  Crow  and  Dr.  W.  G.  Eliot. 

My  thanks  are  also  due  to  the  following  Railroads,  which  have 
very  kindly  encouraged  us  with  passes :  St.  Louis,  Kansas  City 
and  Northern  ;  Missouri  Pacific  ;  San  Louis  and  St.  Francisco  ; 
Missouri,  Kansas  and  Texas ;  St.  Louis,  Keokuk  and  Northwest- 
ern ;  Missouri,  Iowa  and  Nebraska. 

My  thanks  are  also  due  to  the  gentlemen  who  accompanied  the 
expedition,  who  were  often  put  to  great  physical  discomfort ;  and 
to  Mr.  A.  D.  Jaynes  of  Sedalia,  whose  hearty  cooperation  and 
personal  aid  were  of  great  value. 

DECLINATION. 

The  transit  used  in  determining  the  meridian,  and  in  observing 
the  magnet  scale,  was  made  by  Jones  of  London,  and  had  evi- 
dently seen  service.  The  vertical  and  horizontal  circles  were 
provided  with  tangent  screws  and  double  verniers,  reading  to 
the  half  minute. 

The  magnet  used  in  determining  the  declination  was  Cg,  and 
its  axis  was  redetermined  each  day  whenever  this  was  possible. 
In  a  few  instances  this  was  not  done,  but  subsequent  determina- 
tions showed  that  no  appreciable  change  had  taken  place.  The 
two  collimator  magnets  were  always  carried  in  separate  cases 
suspended  from  the  shoulder  and  with  the  south  pole  up,  and 
were  protected  with  great  care. 

The  copper  damper  which  accompanied  the  declinometer 
was  never  used.     The  following  device  was  found  much  more 

satisfactory.       A    thin    brass  ^- > 

wire,  suspended  in  the  angle 
of  the  stirrup  below  the  mag- 
net, carried  a  light  paddle  of 
thin  sheet  brass,  which  dipped    i 
into  a  vessel  of  glycerine. —  ^..                          « 
The  lower  edge  of  the  paddle    I II 


was  slit  vertically  (as  seen  at  a),  and  was  bent  upward  into 
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a  horizontal  position,  the  parts  ac  and  ab  being  bent  in  opposite 
directions.  With  this  damper  vertical  and  horizontal  vibrations 
were  very  quickly  checked.  This  damper  was  first  used  at  the 
Canton  series,  before  which  time  no  damper  was  used.    » 

At  Mexico  and  Columbia  the  meridian  was  determined  by  alt- 
azimuth observations,  but,  the  axis  of  the  vertical  circle  being 
much  worn,  it  was  thought  better  to  use  the  method  of  equal 
altitudes. 

In  the  former  case  the  meridian  was  determined  by  calculating 
the  solar  azimuth  from  the  formula : 

.   _  ,            cos  s  sin  (s  —  b\ 
sm2  i  a  =z  ^ ^ 

cos  <p  sm  z 

where  z  =  zenith  distance, 

d  =  declination  of  sun, 
(p  =  latitude  of  the  place, 
s  z=i  (z+ip  +  d). 

In  the  second  case  the  reading  of  true  south  is  given  with  suffi- 
cient accuracy  by  the  formula 

cos  <p  sm  t' 

Where  A  and  A^  are  the  readings  of  the  azimuth  circle, 

J  8  is  the  change  of  solar  declination  during  a  time  of 

2  /,  which  is  the  elapsed  time, 

/  being  taken  as  the  hour  angle  of  the  western  observation, 

(p  z=  the  latitude  of  the  place. 

At  Louisiana,  the  loss  of  the  diagonal  eye-piece  prevented  us 
from  taking  the  afternoon  observations  of  a  second  determination. 
At  the  next  station,  Hannibal,  an  eye-piece  was  extemporized, 
and  was  used  at  all  subsequent  observations,  although  the  lost 
eye-piece  was  soon  forwarded  to  us  I'he  solar  image,  as  seen 
through  the  prismatic  eye-piece,  was  too  brilliant. 

The  extemporized  eye-piece  was  made  as  follows : — A  cylin- 
drical pasteboard  box  had  mounted  in  it  a  plate  of  very  smooth 
dark  red  glass,  set  at  an  angle  of  45°  with  its  axis.  This  was 
done  by  cementing  it  to  a  cylinder  very  accurately  cut  in  a  mitre- 
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box.     Its  back  face  was  blackened,  to  prevent  a  double  image. 
A  plate  of  red  glass  served  to  cut  off  the  proper  quantity  of  light. 

The  watch  used  in  making  time  observations  had  been  lying 
idle  for  two  years,  and  it  ran  satisfactorily  until  July  22d,  when 
it  suddenly  stopped.  As  it  had  been  previously  compared  with  a 
chronometer  at  Hannibal,  no  observations  were  lost.  It  was 
found  that  the  terrible  heat  of  the  previous  week*  had  hardened 
the  oil  of  its  bearings.  The  watch  was  roughly  cleaned  here, 
and  thoroughly  cleaned  at  Keokuk.  Its  rate  was  thereafter  con- 
stantly checked  by  comparison  with  good  regulators  and  railroad 
chronometers.  A  mistake  was  made  in  changing  the  rate  of  the 
watch  (which  was  very  great),  with  a  view  of  making  it  smaller. 

In  making  declination  determinations,  the  transit  was  removed 
from  the  declinometer,  and  was  placed  on  a  stand  outstide  of  the 
tent.  In  doing  this,  the  whole  instrument  was  probably  moved 
on  its  stand  at  Wright  City.  Arrangements  have  been  made  to 
use  a  separate  instrument  as  declinometer  next  year. 

It  was  found  after  leaving  Memphis  that  our  observations  there 
had  been  made  over  the  site  of  a  blacksmith's  shop. 

HORIZONTAL    INTENSITY. 

In  these  determinations  the  same  instrument  (D.  3)   was  used. 

The  instrument  was  set  up  in  the  tent,. the  tripod  standing  on 
wooden  stakes  driven  firmly  into  the  ground,  sthe  tripod  being 
first  levelled  on  the  stakes  by  properly  driving  the  latter,  adjust- 
ing with  a  hand  level. 

The  observations  made  were 

1.  A  series  of  oscillations  with  the  intensity  magnet. 

2.  Two  series  of  deflections,  C^^  being  suspended,  and  Cg  de- 
flecting, at  distances  of  1.75  and  2.0  It. 

3.  A  series  of  oscillations  with  C^^. 

The  magnets  were  suspended  on  five  silk  fibres,  which  were 
unchanged  during  the  whole  of  the  determinations.  (There  were 
originally  six,  but  one  was  broken  in  preliminary  work  before 
we  set  out.) 

The  reduction  to  an  infinitely  small  arc  was  avoided  by  mak- 
ing the  arc  of  vibration  small. 

The  moment  of  inertia  of  the  magnet  Cg,  for  various  tempera- 

*  KX^*'  in  the  shade  od  several  successive  days. 
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tures,  was  determined  on  returning  to  St.  Louis,  care  being  taken 
to  keep  the  magnet  in  order  during  the  trip. 

The  constant  q  was  determined  by  the  Coast  Survey  in  1S56, 
and  was  given  by  Mr.  Schott  as  o.^oo^q.  He  stated  that  this 
value  was  rather  large,  and  it  was  recletermined  as  shown  here- 
after, the  resulting  value  being  o. q  0  0  4  8 •  This  magnet  is  cracked 
on  one  side. 

When  the  instruments  were  sent  from  Washington,  the  two 
magnets  Cg  and  Cj^  were  packed  in  the  declinometer  box  with 
the  north  poles  down,  the  distances  between  their  centres  being 
two  inches.  In  our  determinations  at  Iowa  City,  it  was  found 
that  the  two  magnets,  thus  placed,  acted  upon  each  other  in  such 
a  way  that  the  value  of  m  changed  greatly  for  every  jar  which 
the  box  might  receive.  Each  magnet  mutually  weakened  the 
other,  and  many  irregular  changes  occurred.  As  it  had  been  our 
intention  to  make  only  relative  determinations  of  intensity,  our 
work  prior  to  that  time  was  worthless,  no  deflections  having 
been  taken. 

The  two  magnets  were  afterwards  carried  as  follows : — The 
magnet  was  placed  in  a  chamois  case  fitting  it  closely,  and  was 
then  placed  in  the  metal  box ;  this  box  was  then  slipped  into  a 
similar  case  of  leather,  so  arranged  that  it  could  be  slung  over 
the  shoulder. 

The  magnets  were  always  carried,  south  end  up,  on  the  per- 
son— never  allowed  to  come  too  near  each  other ;  and  in  the  cars 
were  hung  from  the  roof  in  such  a  way  that  they  could  not  swing 
so  as  to  receive  a  jar. 

The  value  of  tn  was  least  during  the  first  week  of  our  work, 
and  thereafter  was  sensibly  constant,  showing  however  a  slight 
increase  even  then.  This  increase  is  caused  by  the  large  values 
of  m  at  Kansas  City  and  Sedalia  on  the  4th  and  7th  of  Septem- 
ber, and  these  observations  were  made  with  extreme  care. 

The  dimensions  of  the  inertia  ring  y^  given  by  Mr.  Schott, 
are 

Inner  radius  1.1715  in.  )    ^  a  o^ 
Outer      "       1.42 15  "   J  ^'  62   F- 

The  weight  given  by  Mr.  Schott  was  813.40  grains. 

Two  weighings,  on  different  balances,  with  different  sets  of 
weights  (Becker's),  gave  me 
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1  Final  value,  52.6768  grammes, 
j  =:  812,93      grains. 


Left  pan,     52.6770  grammes. 
Right  "       52.6769  " 

Mean  52,6769  " 

Left  pan,    52.6785  " 

Right  "       52-6752 

^^^'  =  52-6767  "  i 

Reduction  to  vacuum  correction  may  be  neglected  ;  I  have,  there- 
fore, adopted  the  weight  812.93,  presuming  that  the  difference 
between  this  value  and  that  given  by  Mr.  Schott  is  caused  by 
wear  of  the  ring  since  it  was  weighed. 

Taking  the  co-efticient  of  expansion  as  o.^ggg,,  it  follows  that 
the  moment  of  inertia  k',  of  the  ring  may  be  expressed  by  the 
formula  A',  =  9.56062  +  0.000916  I, 

from  which  the  following  table  has  been  constructed ; 


■■ 
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60 

9-577' 

1     0 

pp. 

t 

I     ■* 

I. 

1     k 

1     9 

'7 

The  following  determinations  for  the  moment  of  inertia  k,  of 
the  magnet,  at  various  temperatures,  have  been  made,  the  reduc- 
tions being  obtained  by  means  of  the  formula 


r  inertia  of  the  ring, 

f  oscillation  of  the  magnet  alone, 

dilation  of  the  loaded  magnet. 


D«l«.           t. 

log  7-. 

log.  7-..  If 

T-^^7^)^^«~i,     ..«.*-,     : 

lu«.  *, 

i.SSkj 

1.68402 

1-21212 

on.  1.    1 79-s 

..6839:! 

,38286  0.30106  0.98140  ■■ 

[(-2S246J 

.-6834.! 

.43678  0.14663  0.98143  .. 

■■879'7 

.44014  0-04)^6  0.98137'.. 

1-32393 

"  3-      74-; 

.44353    0.14030    O.ySije,.. 

"     3.         77-! 

■4435'    0-33873    0.9S139  .. 

I '89937 

1.70296 

.46024    0.24271    0.98114'.. 

1.31395 

1.70047 

.45919    0.34:18    D.9811SI.. 

1.70H3 

■  4.S347    0.24366    0.98130,.. 

"  :i,         77-0 

I. 701 16 

1.46043   0.34083    o.98t38,-. 

Means    73.7 

!■ 

' '*„ 

=  ..2.328 

Assuming  log 
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Where  /^k  is  the  charge  in  log.  >&,  for  i°  F.,  we  have  from  the 
nine  observations  above,  nine  equations,  of  the  form 

e  =  log.  io-log-  ^t+  (^-73-7)  A>^,  or 
The  value  of  A>^  which  best  satisfies  these  equations  is 
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Sums 

-    68.3 

448.61 

hence 


A   J.         I     68.3 


log.  k,  =  1M32S  +  0.0000152  {t--73.7.) 
From  this  formula  the  following  table  has  been  prepared 

Mag-net  Cq. 
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1.22292 
1.22307 
1.22322 
1.22338 
1.22353 
1.22368 
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8 
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9  • 

14 

10 

15  exact. 

Determination  of  q  for   Cg . 

The  deflecting  magnet  Cg  was  surrounded  by  a  copper  jacket, 
with  water  lining  of  one  inch  thickness,  so  arranged  and  so 
heated  as  to  produce  a  circulation  of  the  water. 


ss 
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In  order  to  correct  for  varying  declination,  the  magnet  Cg  was 
removed  at  each  reading,  and  the  position  of  Cj^  read. 

A  glycerine  damping  was  used,  so  that  the  scale  was  perfectly 
steady.  When  Cg  was  removed,  it  was  always  retained  in  the 
jacket,  lying  on  cotton  batting. 

For  the  cool  temperatures  ice-water  was  used,  and  the  same 
was  kept  at  constant  temperature  by  cooling  the  room  first,  and 
then  feeding  the  water  in  the  jacket  by  a  constant  drip  of  ice- 
water. 

In  the  first  determination,  at  jh.  49m.  a.m.,  all  the  magnets 
had  been  thus  in  position  all  night,  so  that  the  temperature  of  Cg 
was  determined  with  sufficient  certainty. 

Determination  of  q  for   Cg. 

March  20,  1879. 
Ci7  suspended.     Glycerine  damping. 

Cg  deflecting  21  inches  west;  north  pole  west. 

Temperature  of  room  58^.3  F. 


Hour. 
A.M. 

Temp. 

A.        1tl% 

7    49 
7    53 

7  58 

8  02 
8    06 

53- 

52.5 
52.7 

• 

8    09 
8    14 
8    20 

52-7 

53-2 

52.8 

Co  deflect.  Q^  removed 
Scale  Ci7.  I  Scale  Cl7. 


155-7 

155-6 

155-4 

155-9 
155-6 


\ 


79-25 


'\79.10 
^79-25 


Angle  of 
deflection. 


76.40 

76.55 
76.50 

"76.48 


Remarks. 


Cfl  not  removed. 


Jarred  Ce  lightly. 


Cg  gradually  warmed. 


TEMPERATURE   OF  ROOM   70^ 


Hour. 

P.M. 


o      7 

O 

o 

O 
O 
O 
O 

I 


II 

15 

35 
39 
52 
56 
06 


Temp. 


99.0 

98.0 
99.0 

95-0 

99-0 
98.0 


Ce  deflect. 
Scale  Ci7. 


156.1 

156. 1 
156.2 

156.4 
156.5 


Cfi  removed 
Scale  Ci7. 


)  81.3 

)  81.7 

\  81.8 
/ 


Angle  of 
deflection. 


74-8 

74.6 
74-65 

74.68" 


Remarks. 
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Magnet  laid  on  table  on  cotton  batting,  and  room  allowed  to 
cool  gradually  by  shutting  off  heat  and  opening  windows  more 
and  more ;  finally  put  in  bath  as  before,  at  2h.  05m.  p.m. 

Scale  before  deflection     81.0 
"      after  "  157.1  at  zh.  08m. 

TEMPERATURE   OF   ROOM   65°. 


Hour. 

Temp. 

Oj  deflect. 
Cl7  reads. 

Ce  away, 
C17  reads. 

Angle  of   i 
deflection. 

Remarks. 

A.       M, 

2    45 

51.0 

157-3 

1 

2      50 

\     81.0 

76.25      ; 

3     01 

52.0 

157-2 

3     05 

\     80.9 

76.20 

3-    " 

55- 

157-0 

/ 

3     20 

55- 

I57-0 

1 

3     21 

\     80.9 

76.10 

3     30 

55  0 
53'^ 

157-0 

/ 

1 

76.18 

Results  and  Computation, 


t. 

Scale  Deflection. 

Scale  Differences. 

Differences  /. 

52.8 

98.0 
53-6 

76.^48 

.  74.  68 
76.  18 

I. "80 
I.  50 

45-°2 
44.4 

Calling 


s 
u 


I  = 

d=i 

t  - 


scale  value  of  C^^  ; 

deflection  at  the  lower  temperature 

U  (=  76'*33» 
=  3°  40' 6); 

length  of  I '  in  units  of  radius ; 

change  in  deflection  of  C^^   for   change  of 
temperature  of 

t^  (  =  44'.8)  ;   then 

C  s,  d.  /.  cot  u 
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log  cot  «  (  =  3°40.59)  =  1. 192 

log          J  (=2.89)         =:  0.461 

log         / 

log        ^(z=i.65) 

a.  c  log  (/-  /q)  44.8     =  8.349 

log  q  6.683 


z=     6.464 
=     0.217 


gr  =  0,000k8 


Hence  the  following  table  for  the  correction  of  the  oscillation 
series : 


t'—t 

log.  [I-  (/'-/)  ql 

_  6 

0.00125 

-  :> 

-  4 

-  3 

0.00104 
0.00083 
0.00062 

-  2 

0.00041 

-  I 

0.0002  I 

0 

0.00000 

+; 

9.99979 

i   9-9995S 

3 

9-99937 

4 

1 

7 
8 

9 

9.99917 
9.99896 

9-99^75 
9.99854 

9-99833 
9.99812 

where  t 
and       t 


=  *  temperature  of 
oscillation  series, 

=  temperature  of 
deflection  series. 


Determination  of  the  Quantity  P  for  the    Work  of  the 

Summer  of  1818, 

Assuming  the  deflection  formula 

m  \      ^    ^  r        P 

=  *  r*^  tan  //    !    i  _ 


H  ) 


I 


2 


m 


the  two  determinations  of        made  at  each  station  with  the  de- 
termined values 


r 

r' 


u 

71' 


m 


give,  on  the  assumption  that  is  constant  for  the  two  series 


P  = 


\   /"*  tan  u  _  r  •*  tan  u    t 

•  _  • 

'    r  tan     u  —  r'  tan  u.     S 


-MAGNETIC  OBSERVATIONS  IN 


|!  aIJoI      S-*  I 


£«  — ?i!-oBd'x=      '  I  I  --£'5? 

li   .8,11  I     1^:1,  Ju/    Ju.     Ills 


IlllllflllfHllfllll 


>■  r-  O  Q    0>&  tl  "    ^  ^  ^^^  O  CO  V--  5 


ilJ=S=S! 


1|  Jlf  el  S  ?  s-  s  s-  ?il  PI  s 

"--o  -  0  S'OD  -  «  fT-  fi  "1-1  I-  o  "  0 -b 


<■  •_-  tg-  -  -  C 
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Change  of  Magnetic  Moment  of  Cg. 

The  magnet  Cg  seems  to  have  changed  much  more  during  the 
summer  than  was  to  have  been  expected.  This  was,  without 
doubt,  caused  by  the  interaction  of  the  two  magnets  upon  each 
other  prior  to  July  7th. 

The  value  of  tn  appears  to  have  reached  a  minimum  about 
July  10th.  It  was  more  nearly  constant  during  the  latter  part  of 
the  summer,  biit  even  then  changed  so  abruptly  as  to  make  an 
analytical  expression  almost  absurd. 

These  facts  are  exhibited  in  the  annexed  table,  which  gives  a 
reduction  of  the  observed  magnetic  moment  m^  to  tthe  mean  tem- 
perature of  the  series,  which  is  done  by  the  formula 

w  =  m,  [i  +(/-89.5)  q\, 

where  m  indicates  the  magnetic  moment  at  a  temperature  of 
89°.5  on  the  successive  days.  The  logarithms  of  these  values  are 
given  in  the  next  table.  For  facilitating  computation  the  follow- 
ing table  was  used : 


1 

1 

Log. 

70 

1 
0.99064 

9.99592 

80 

0.99544 

9.99802 

90 

I .00024    1 

O.OOOIO 

100 

I .00504 

1 

0.00218 

X  .   •  •  • 

I 
21 

2 
42 

3 
63 

4 
84 

5 

6 

7 

8 

9 

RR  log. 

105 

125 

146 

167 

188 

NIFHER — 1 


IN  MISSOURI,  187S. 


Magnetic 

Moment 

during  Summer  of  1S18. 

1          t 

log  «,. 

fo'mc'.'i."("! 

.,  !,+,;%„, 

D.ys 

1          1 

,[.4-('-Sli-S)*] 

log  "- 

~ 

Julj-  7:  92. 

0.7500  1  9.87506, 

0.0005 J 

9-875.18 

-  a6 

;;    10  yi.s 

0.7027 

9-846751 

0.00040 

9-84715 

3 

-  =3 

0-73SO 

9.S66;8 

9-868^ 

4 

*'  J];'^; 

o-74<7 

9.S7021 

0-00177 

9.87198 

5 

■'     "3   99-3 

'>-734.'i 

9.S6tooi 

9-86302 

6 

"     17^87. 

0-7511 

9- 87572 

9-99948 

g.  87520 

—  16 

"     TO!  89.5 

0.751. 

9-8757^ 

9-8757= 

'3 

-  13 

**    31,  88. 

O-lSii 

9-S7<535l 

9-99969 

9.87604 

14 

"    wi87.i 

"■75^ 

9.87586, 

9-99958 

9-87544      . 

'5 

::  3ig: 

0.7496 

987482 

0.00094 

9.87576 

'7 

-    9 

0.7503 

9.87512! 

9-9'W94 

9.875:2 

—     6 

"    31  i  89.5 

0-7394 

9.86SS71 

9-86887 

H 

Aug.  1!  86.7 

0.7506 

9.8754*1 

9.99942 

9-87484 

as 

■'       31  94- 

0-7509 

9-87.158 

0-00094 

9.87653 

27 

t\ 

::  4:g:l 

0.7448 

■1-872051 

0.00104 

9.87309 

r^?. 

9-749631 

[9-74965] 

[38] 

Sept.  4:  99.5 

D'75o5 

9-875331 

0.00108 

9.87741 

59 

-33 

"      6;  7I-5 

o.77'3 

9-88724 

9.996^3 

9-88347 

6( 

-35 

"       7;  94- 

0.7548 

9.8J786 

0.00094 

9.87880 

6j 

-36 

■'       9'  70.7 

0.7537 

9-876631 

9-99607 

9-87270 

64 

■38 

Oct.  ui  73. 

0-7547 

9-87779 

9-99655 

9-87434 

66 

-40 

\~^S 

■■                     '         9-873»3 

26 

Taking  the  mean  of  the  column  headed  "Days,"  beginning 
with  July  7th  (but  rejecting  the  observations  of  Aug.  14th),  it  is 
found  to  be  26,  corresponding  to  Aug-  zd. 
Assuming 

log  m  =^  log  mg  _  ati , 
where 

rf  =  number  of  days,  estimated  from  Aug.  zd, 

log  »/(,  =  value  of  log  rn  on  Aug-  zd  :=  9.87323. 

a  ^  the  change  in  log  m  per  day. 

The  observations  give  20  equations  of  condition  of  the  form 

e  ^  log  ffig  —  log  tn  _  ad , 

from  which,  by  the  method  of  least  squares,  we  find 


and  hence 


a  ■=.  -  O.COOI3, 

log  m  ^  9-873Z3  +  o.oooiz  d. 

The  negative  value  of  a  and  an  inspection  of  the  values  of  log. 

m,  in  the  previous  table,  shows  that  further  reduction  would  be 

unprofitable.     It  will  be  deferred  until  next  year. 
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Reduction  of  Intensity  Observations. 

The  units  used  were  foot,  grain,  second. 

The  reductions  for  oscillations  are  indicated  by  the  formulae, 


m//  = 


2^2 


where  /'  =  temperature  of  the  oscillation  series  ; 
/     =  .         "  "       deflection         " 

I  -\ — -^  is  the  correction  for  torsion  ; 

T'  =  observed  time  of  oscillation  ; 

Ji     =z  moment  of  inertia  of  the  magnet ; 

m    =  the  magnetic  moment  of  the  oscillating  magnet ; 

//  =  the  horizontal  intensity  of  terrestrial  magnetism  ; 

T   =  the  corrected  time  of  oscillation  ; 

g     =z  the  constant  of  temperature. 

For  the  deflection  series, 

—  =  J  r3  tan«  (i-—  ), 

where  r  =  the  distance  between  the  magnets ; 

u  z=  angle  of  deflection,  corrected  for  torsion  and 

temperature ; 
P  z=.  2i  constant,  depending  upon  the  distribution  of 
magnetism  in  the  two  magnets. 

7n 
At  each  station  the  mean  of  values  log.   —  were  taken,  and  the 

mean  temperature  of  the  two  series  was  taken  as  the  tempera- 
ture of  the  deflecting  magnet,  to  which  temperature  the  oscilla- 
tion series  was  reduced.  This  is  suflliciently  accurate  when  the 
differences  in  temperature  are  small. 

For  the  Canton  observations,  however,  the  following  reduction 
was  made : 

Calling  u  and  u^  angles  of  deflection  at  temperatures  /  and  Z^, 

then 

sin  «o 
sm  u  =  J- J- — 
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One  deflection  series  was  thus  reduced  to  the  temperature  of 
the  other,  for  which  temperature  the  oscillation  series  was  also 
corrected. 

Inclination, 

Observations  of  inclination  were  all  made  with  dip  circle  No. 
9,  made  by  Henry  Barrow  &  Co.  of  London.  It  was  provided 
with  two  needles,  marked  2  and  3,  each  9}  inches  long,  and 
with  axles  0.021  of  an  inch  in  diameter.  The  agate  planes  on 
which  the  needles  rested  were  I  of  an  inch  apart.  The  circle 
was  divided  to  lo',  and  the  readings  were  made  by  simple  micro- 
scopes, which  enables  the  reading  to  be  estimated  to  single  min- 
utes with  tolerable  accuracy. 

The  horizontal  circle  of  the  instrument  was  four   inches  in 

diameter,  divided  to  half  degrees,  and  provided  with  a  vernier 

reading  to  minutes,  but  with  no  tangent  screw. 

« 
The  instrument  was  at  first  set  in  the  magnectic  meridian,  by 

taking  the  mean  of  the  readings  of  the  horizontal  circle  for  all 
possible  reversals,  when  the  angle  of  dip  was  90°,  which  gives  its 
position  when  the  plane  of  the  ring  is  at  right  angles  to  the  mag- 
netic meridian.  This  was  found  to  occupy  too  much  time,  and 
it  was  found  afterwards  as  satisfactory  to  set  the  instrument  by 
means  of  a  good   pocket  compass  before  introducing  the  needle. 

At  one  or  two  stations,  at  first,  two  readings  were  made  for 
each  position  of  the  needle  and  circle,  but  thereafter  three  read- 
ings were  made.  This  was  done  by  gently  raising  the  axis  in  the 
Ts  and  bringing  it  down  upon  the  agate  planes  so  as  to  cause 
very  small  oscillations.  The  polarity  of  the  needles  was  always 
reversed  just  before  a  series,  being  magnetized  by  three  strokes 
on  each  side  for  the  first  observations  at  any  station,  and  by  four 
for  the  subsequent  reversal  at  that  station.  At  Columbia,  Lou- 
isiana, Canton,  and  Keokuk,  the  needles  were,  however,  stroked 
only  on  one  side,  owing  to  a  misunderstanding  of  the  instruc- 
tions. 

Following  is  appended  a  description  of  the  stations  where 
observations  were  made,  with  an  abstract  of  the  results  obtained. 
They  bear  evidence  to  some  local  attraction  which  is  known  to 
exist  at  several  points,  particularly  in  the  vicinity  of  Wright  City, 
in  Warren  Co. 
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A  discussion  of  the  distribution  of  magnetism  in  this  State  will 
be  deferred  until  the  completion  of  the  survey,  which  will  require 
two  years,  by  which  time  the  completion  of  a  similar  survey  in 
Iowa,  by  Dr.  G.  Hinrichs,  may  enable  us  to  include  all  under 
one  discussion. 

Station  i — /owa  City^Iowa.  In  University  campus.  Lat.  41®  39  41"; 
Lon.  91°  31'  30". 

Station  2 — Four  miles  west  of  Iowa  City,  in  front  of  house  of  P.  Ni- 
pher,  40  yds.  distant. 

[At  these  two  stations  no  tent  was  used ;  the  results  are,  therefore,  not 
very  reliable.  Hinrichs  gives  the  following  values,  determined  under  a 
tent:  Declination  8^  24'.     //'=  4.184.] 

Station  3 — St.  Charles^  St,  Charles  Co,^  Mo.  Lat. 38°45'.o;  Lon. 90** 
29'. 8.     In  field  on  river  bottom,  20  rods  S.W.  of  depot. 

Station  4 — W tight  City,  Warren  Co.,  Mo.  Lat.  38*47'.!;  Lon.  91** 
00'.  In  orchard  of  Charles  Bird,  S.E.  of  depot.  In  this  region  local  action 
is  observecf  at  many  points. 

Station  5  —  Mexico^  Audrain  Co..  Mo.  Lat.  39°  11 '.i  ;  Lon.  91** 
52'.!.     In  vacant  lot  at  S.W.  corner  of  Washington  and  Love  streets. 

Station  6  —  Columbia,  Boone  Co.,  Mo.  Lat.  38°  56^.5  ;  Lon.  92** 
20'. 2*  In  University  campus,  on  hill  S.E.  of  spring  and  N.  of  the  N.E. 
corner  of  the  stone  building  of  the  University. 

Station  7 — Louisiana^  Pike  Co.,  Mo.  Lat.  39°  28'.©;  Lon. 91® 06'. 7. 
Declination  and  inclination  with  needle  No.  3  at  corner  of  Fourth  and  Ala- 
bama streets.  All  intensity  observations  and  inclination,  with  needle  2, 
were  taken  in  the  yard  of  Blodgett's  hotel,  corner  of  Third  and  North 
Carolina  streets. 

Station  8  —  Hannibal,  Marion  Co.,  Mo.  Lat.  39®  44'. i;  Lon.  91® 
23^.7.  On  Ilolliday's  Hill,  at  head  of  Main  street,  overlooking  limestone 
quarry. 

Station  9 — Canton,  Lewis  Co.,  Mo.  Lat.  40°o8'.6;  Lon.  91®  35'.6. 
In  vacant  lot  two  blocks  S.  of  Down's  house. 

Station  10 — Keokuk,  Lee  Co.,  Iowa.  Lat.  40°  24^.8;  Lon.  91®  28'. o. 
In  vacant  lot  at  corner  of  Third  and  Concert  streets.  Wind-vane  of  Signal 
Office  bears  S.  7°  41'  .6  W. 

Station  ii — Memphis,  Scotland  Co..  Mo.  Lat.  40°  27^.3;  Lon.  92° 
13 '.3.  In  vacant  lot  X.  of  N.W.  corner  of  public  square  and  opposite 
hotel. 

♦Prof.  Ficklin   gives  the  f«>llo\ving  determinations:  Lat.  38*  56/    ?";  Lon.  15®  16'  30", 
iYoin  Washington. 
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Station  12  —  Kirksville^  Adair  Co,,  Mo,  Lat.  40®  n'.y;  Lon.  92® 
36'  .7.    On  W.  side  of  public  square  and  S.W.  of  pavilion  in  centre. 

Station  13 — Macon  City,  Macon  Co.,  Mo.  Lat.  39°  46'. 4;  Lon.  92° 
29'. 6.     100  yds.  W.  of  North  Missouri  hotel. 

Station  14 — St.  Louis,  Mo.  Lat.  38°  38'  03  .3;  Lon.  90°  12'  15. 3. 
These  values  refer  to  the  old  observatory  at  Washington  University. 

a.  S.E.  corner  of  Garrison  av.  and   Dickson  St.,  in  centre  of  vacant 
square. 

b*  N.W.  corner  of  Garrison  and  Franklin  avs.,  neir  centre  of  square, 
and  S.W.  of  Gen.  Sherman's  house. 

c.  Near  centre  of  block  bounded  by  Lucas  place,  St.  Charles,  i8th  and 

19th  sts. 

d.  S.W.  corner  of  Washington  av.  and  i8th  st.,  E.  of  Woman's  Home, 

and  45  ft.  from  curbstone. 

«.   Fortv-five  feet  S.  of  Station  d. 
The  St.  Louis  values  are  probably  all  affected  by  local  attractions. 

Station  15 — Kansas  City,  Jackson  Co.,  Mo.  Lat.  39°  07'. 2;  Lon. 
94°  37'- 7'  Bluff  between  Grand  avenue  and  McGee  street  and  N.  of  Pres- 
byterian church. 

Station  16 — Sedalia,  Pettis  Co.,  Mo.  Lat.  38°  42'. 2  ;  Lon.  93°  15'. 5. 
In  public  square,  W.  side.  Set  by  happy  accident  exactly  in  axis  of  an 
accurately  mounted  transit  which  was  40  yds.  S.  This  transit  was  mounted 
on  a  section  of  gas-main  about  6  inches  in  diameter,  which  has  possibly 
influenced  our  results  slightly. 

Station  17 — Vinita,  Indian  Territory.  Lat.  36°  41 '.4;  Lon.  95°  07'.!. 
Complete  determinations  were  made  in  the  ^  formed  by  the  crossing  of 
the  Missouri,  Kansas  and  Texas  and  the  St.  Louis  and  San  Francisco 
railroads.  From  lack  of  transportation  it  was  impossible  to  secure  abetter 
location.     The  distance  to  each  track  was  60  yds. 

Fearing  local  action,  magnet  C^  was  oscillated  60  yds.  on  the  opposite 
side  of  the  ^  track,  but  with  no  protecting  tent.  The  wind  interfered  to 
some  extent,  but  the  sky  was  cloudy,  preventing  insolation. 


iv — 7 
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MAGNETIC  INCLINATION  OR  DIP. 
Needle  No.  2, 


Marked  End. 


Station. 


North.. 


St.  Louis,  Sta. a    69  05. 8 

**   ^'  69  10.6 

"  ci  69  08.3 

lowaCfty,  lo.  **   2'    71   5I.7 

♦*         »«  Uulv.i   72    12.4 

St.  Charles  ....  i  69  11. 5 
Wright  City...;  6857-3 

Columbia 6901.8 

Louisiana \  69  25.8 

Hannibal 1  69  51*9 

Canton \  70  10.4 

Keokuk,  lowa.j  70  26.2 

Memphis ■  70  27.4 

Kirksville i  70  13.9 

Macon 1  70  03 . 5 

Ka-nsas  City. ..;  68  51 -9 

Sedalia 68  41 .4 

Vinita,  I.  T.  ..    66  18.3 


South. 


69  35-0 
69.24.1 

69  27-5 

72  13-9 
72  27.0 

69  48.4 

69  30.1 

69  22.6 

69  56.3 

70  08.4 
70  32.0 
70  48.2 

70  Z^'^ 
70  49.9 
70  I I . 2 
69  15.4 
68  52.3 
66  54.2 


Mean  by  Polarities. 


Series  I. 


Series  II. 


69  18. I 

69  22.6 

69  21.7 

69  13.0 

69   22.8 

69  12.9 

72   00.3 

72  05.3 

72    13.6 

72  25.7 

69   23.2 

69  36.2 

69  06.1 

69  21.3 

69  09.1 

69  15-2 

69  39-1 

69  43.1 

70  02.9 

69  57-3 

70  23.0 

70  19.4 

70  34.6 

70  39.8 

70  29.7 

70  30  3 

70  31-7 

70  32.1 

70  15.2 

69  59-5 

69  02.3 

69  05.1 

6S  50.6 

68  43.1 

66  46.5 

66  25.9 

Result'g'    Date. 
Dip.     ,     1878. 


69  20.4  May  27 

69  17.7      **    28 
169  17.9      **    30 

72  02.8  June  16 

1 72  19-7  July    2 

'69  29.9 

169  i3-7i 
,69  12.2 

169  41. i' 

170  00. I 
170  21.2 

70  37.2' 
1 70  30.0' Aug. 
J70  30.9      " 

7007.3,     ** 
69  03. 6, Sept. 
68  46.9 
66  36.2 


It 

ti 
n 


i( 


(( 


II 
12 

17 
21 

22 

24 

29 
2 

5 
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MAGNETIC   INCLINATION  OR  DIP. 
Needle  No.  3.    ' 


Marked  End. 

Mean  by  Polarities. 

1  Resultinjj^ 
Dip. 

Date. 

Station. 

North. 

South. 

1 

Series  I. 

Series  II. 

1878. 

Wright  City 

Mexico 

Columbia*  •• 
Louisiana  .. 
Hannibal  . .. 

Canton 

Keokuk 

Memphis  . . . 
Kirksville . . . 

Macon 

Kansas  City. 

Sedalia 

Vinita,  LT.. 

0     f 
69  42.5 

69  38-0 

69  50.3 

70  24.5 
70  40.7 

70  52-9 

71  04.9 

70  44.9 

70  58-5 
70  25.7 
69  46.1 
69  28.8 

66  63.9 

0    '     ! 

68  58.6 

69  17.2 
69  02.0 

69  34.2 

70  16.4 
70  16.2 

70  47-5 
70  02.3 

70  42.3 
69  50.2 
69  02.1 
68  36.2 
66  21.8 

•69   14.2 

69  30.7 
1   69  29.5 

70  02.1 
70  33-1 

70  38-3 

71  04.4 
70  24.2 

70  53-5 
69  56.4 

69  22.9 

69  04.3 

66  39.0 

■ 

0     / 
69  26.9 

69  24.5 

69   22.8 

69  56.6 

70  24.0 
70  30.8 
70  48.0 
70   23.2 

70  47-3 
69  19. 1 

69  25.2 

69  00.3 

66  46.7 

0     / 
69  08.8 

69  27.6 
1  69  26.1 

1  69  59-4 

70  28.5 

70  34-5 
70  56-2 
70  23.6 

1  70  50.4 
7007.9 

69  24  I 

69  02.5 

66  42.8 

July  12 

.  **  n 

"  15 
**  20 
i<  22 

**  24 
♦»  29 

Aug.   2 

**      6 
Sept.  3 

"     9 
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The  Tornado  of  April  14,  i879* 

By  J.  L.  R.  Wadsworth,  M.D.,*  and  Francis  E.  Nipher. 

The  weather  map  of  the  Signal  Service,  for  7 :  35  a.m.  of  the 
14th  of  April,  shows  that  a  well  marked  barometric  depression 
existed  over  southwestern  Missouri,  and  over  Indian  Territory 
and  southeastern  Kansas.  It  was  central  about  60  miles  N.W.  of 
Ft.  Gibson.  During  the  day  this  area  moved  to  the  N.E.  and  at 
4:35  p.m.  it  was  central  near  Marshfield,  Mo»,  about  170  miles 
S.W.  of  St.  Louis. 

Shortly  after  midnight  of  the  13th- 14th,  a  light  rain  began  in 
the  region  around  Glasgow,  Mo.  This  rain  area  extended  out- 
ward in  all  directions,  the  front  of  the  rainstorm  forming  at  4  a.m. 
an  oval  or  ellipsis,  the  major  axis  of  which  extended  from  a  point 
somewhat  north  of  Lexington  to  near  Fulton,  lying  thus  in  the 
Missouri  bottoms.  The  length  of  this  major  axis  is  about  150 
miles.  The  minor  axis  was  at  the  same  time  about  5:0  or  60  miles 
in  length.  The  velocity  with  which  the  front  of  the  rainstorm 
advanced  was  then  about  25  to  30  miles  in  the  direction  of  the 
major  axis,  and  from  15  to  20  miles  per  hour  in  a  direction  at 
right  angles  thereto.  [At  the  same  time  a  rain  in  the  Indian 
Territory  had  extended  into  southwest  Missouri,  the  two  rains 
apparently  mingling  in  the  Osage  valley  at  about  9  a.m.]  The 
amount  of  rain  was  on  the  average  one-fourth  of  an  inch,  and  the 
duration  from  half  an  hour  to  an  hour  and  a  quarter.  It  reached 
St.  Louis  at  7  a.m.,  where  the  rainfall  was  only  a  tenth  of  an  inch. 
In  the  western  part  of  the  area  the  rain  was  heavier,  being  0.8  at 
Kansas  City. 

This  rain  thus  existed  first  as  an  arca^  and  was  continued  as  a 
slowly  enlarging  belt,  or  elliptical  rifig^  on  the  inside  of  which 
the  rain  had  already  ceased.  This  seems  to  indicate  a  descending 
current  of  air,  which,  striking  the  earth,  spread  thus  outwards^ 
its  front  being  marked  by  a  raincloud. 

At  noon,  a  rain  area,  precisely  similar  to  the  former,  began  at 


*  Dr.  Wadsworth  has  collected  all  the  information  in  regard  to  the  effects  of  the  tornado^ 
a  work  which  his  intimate  acquaintance  with  the  witnesses  has  enabtcd  him  to  do  with  g^reat 
success. 
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Chamois,  80  miles  S.E.  of  Glasgow  and  about  60  miles  W.  of 
St.  Louis.  The  major  axis  of  this  rain  area  was  almost  due  east 
and  west,  extending  at  i  p.m.  from  a  point  about  midway  between 
Sedalia  and  Warrensburgh  to  St.  Charles.  The  northern  bound- 
ary of  the  rain  passed  at  this  time  near  Mexico,  the  southern  being 
about  midway  between  Chamois  and  Rolla,  in  a  region  not  rep- 
resented by  obsei*vers.  The  rainfall  was  in  this  case  somewhat 
greater  than  in  the  morning.  It  was  most  violent  at  the  extremi- 
ties of  the  longitudinal  axis,  being  0.83  at  Chamois,  reacting  a 
maximum  of  2.75  at  Sedalia,  100  miles  west  of  Chamois,  and 
increasing  also  rapidly  to  the  east,  being  1.92  inches  at  St.  Louis. 
Farther  to  the  east,  in  Illinois,  the  rain  was  also  very  violent,  but 
no  observations  were  made  upon  it. 

The  facts  above  given  are  all  clearly  shown  by  the  observations 
of  the  Missouri  Weather  Service.  The  progress  of  the  second 
rain  is  represented  on  a  small  map  on  Chart  No.  i,  which  shows 
the  time  of  beginning  of  the  rain  and  the  amount  of  rain  in 
inches.* 

At  St.  Louis  the  raincloud  appeared  in  the  west  shortly  after  i 
o'clock,  and  at  2  p.m.  heavy  rain  and  hail  with  thunder  and  light- 
ning began,  the  hailstones  averaging  i  inch  in  diameter  at  Wash- 
ington University.  Some  of  the  hailstones  were  i  finches  in  diam- 
eter. At  this  time  the  wind  was  from  the  N.W.  The  hail  ceased 
at  2  :  10  and  the  rdin  ceased  at  2  :  20.  The  wind  in  the  mean 
time  had  for  a  short  time  reached  40  miles  per  hour  :  it  quickly 
subsided  to  10  or  15  miles  per  hour.  At  2  :20  the  clouds  over- 
head appeared  much  broken,  the  surface  wind  and  lower  cloud 
(scud)  moving  from  the  N.W.,  while  the  upper  clouds  came  from  .%. 

the  S.E.  Although  broken  overhead,  a  smooth  and  somewhat 
luminous  raincloud  was  coming  rapidly  up  from  the  west ;  its 
front  was  of  a  green  color :  it  had  the  appearance  of  being  a  thin 
cloud,  through  which  the  sunlight  was  transmitted  in  unusual 
quantity.  At  2 :  35  heavy  rain  and  hail  again  began,  the  hail 
being  somewhat  smaller  than  before,  but  in  greater  quantity.   At 

*  It  is  hoped  that  this  will  be  sufficient  to  show  all  of  our  observers  how  important  it  may 
be  to  determine  accurately  the  times  of  beginning  and  ending  of  all  rains,  even  when  they 
appear  to  be  insignificant.  It  should  also  be  stated  whether  the  time  given  is  St.  Louis, 
Chicago,  Jefferson  City,  or  local  time,  in  order  that  corrections  for  differences  of  time  may 
he  made  with  more  accuracy  than  has  been  possible  in  case  of  the  ones  given  above. 
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2:42  the  hail  again  ceased,  and  at  2:50  p.m.  the  rain  ceased, 
the  total  rain  and  hail  having  been  1.92  inches. 

For  the  history  of  the  storm  after  passing  St.  Louis,  the  follow- 
ing report  by  Dr.  Wadsworth  is  presented.  The  manner  in  which 
the  facts  were  investigated  by  him  makes  his  statements  worthy 
of  implicit  confidence  —  a  confidence  which  h^s'been  heightened 
in  my  own  case  by  a  visit  to  the  scene  of  disaster  in  his  company. 
Even  the  historic  order  in  which  the  facts  were  brought  out  is  of 
interest,  and  at  my  request  this  has  been  given  somewhat  in 
detail. 

F.  E.  NiPHER,  Sec'ty  St,  Louis  Academy  of  Science, 

Dear  Sir :  —  I  enclose  herewith  the  result  of  my  investigation 
of  the  Collinsville  tornado,  which  occurred  April  14,  1S79.  Be- 
fore entering  upon  this  subject,  allow  me  to  suggest  that  it  must 
be  borne  in  mind,  that  this  phenomenon  came  upon  our  people 
without  warning,  and  passed  before  their  vision  with  a  probable 
speed  of  more  than  a  mile  a  minute.  The  impression  thus  made 
would  necessarily  be  far  from  complete.  Of  those  in  or  near  the 
path  of  the  tornado,  one  would  observe  the  lower,  another  a  higher 
portion,  very  f6w  noticing  just  the  same  features.  It  came  to  some 
with  the  shock  of  an  explosion,  or  (as  occurred  with  the  writer), 
if  they  were  so  fortunate  as  to  have  it  lift  as  it  passed  over  them, 
they  might  see  that  a  lumber-yard  was  being  poured  down  upon 
them,  which  would  be  equivalent  to  not  seeing  the  real  cause  at 
all,  only  a  secondary  result.  To  others,  again,  personal  preser- 
vation was  the  first  law  of  nature — (we  might  have  said  mental 
pertubation,  for  it  rarely  occurred  that  any  act  followed  the  im- 
pression until  all  danger  was  passed).  To  those  to  the  north  or 
south,  or  some  distance  in  advance,  and  so  fortunate  as  to  have 
their  attention  properly  directed,  are  we  most  indebted  for  what 
little  history  of  this  tornado  we  have  been  able  to  gather,  other- 
wise than  that  to  be  obtained  from  the  study  of  the  destruction 
it  left  behind  it. 

It  will  readily  be  seen  how  varied  must  be  the  effect  of  these 
impressions  upon  the  people,  be  they  ever  so  astute  as  observers  ; 
and  it  has  been  a  most  interesting  study,  second  only  to  the  event 
itself,  to  note  these  peculiarities.  To  illustrate  :  one  of  our  most 
clear-headed  and  observant  citizens,  perceiving  the  approach  of 
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the  Storm,  although  some  blocks  distant,  ran  from  a  very  danger- 
ous position,  and  found  himself  only  across  the  street,  holding  on 
to  a  loose  stump,  when  the  tornado  passed  over  him.  Afterwards, 
while  detailing  the  predicament  he  was  found  in,  a  bystander 
called  attention  to  a  large  tree  which  had  just  escaped  falling  upon 
him  :  looking  at  it  for  moment,  he  quaintly  remarked,  ^^  I  never 
kneiv  that  tree  fell  t/iere.'^ 

We  regret  that  these  conditions  have  prevented  us  from  obtain- 
ing those  exact  data  so  desirable  for  the  investigation  of  this  as 
yet  mysterious  application  of  force. 

Before  entering  upon  the  history  of  the  storm,  let  us  notice  the 
topography  of  this  section  so  far  as  is  necessary  for  a  proper  un- 
derstanding of  the  subject. 

Collinsville  is  situated  loi  miles  from  the  Mississippi  river, 
on  a  line  due  east  of  the  northern  part  of  the  city  of  St.  Louis,  on 
elevated  ground  225  feet  above  the  river,  and  about  one  mile  east 
of  the  high  bluffs  which  form  the  eastern  border  of  the  American 
Bottom.  Owing  to  the  height  of  these  bluffs  (185  ft.  above  the 
valley,)  all  the  little  rivulets  and  creeks  have  cut  deep  ravines  or 
valleys  in  their  course  to  the  great  valley  below,  producing  a  very 
broken  surface  along  and  for  a  mile  or  so  back  of  these  bluffs. 
(See  diagram  i  with  profile  of  surface.)  The  valley  (Am.  Bot- 
tom) is  about  40  ft.  above  the  river  at  low  water.  Passing  up 
and  out  of  the  great  valley  in  a  N.E.  direction,  just  bordering  the 
little  city  of  Collinsville  (3,000  population)  on  the  E.  is  the  Can- 
teen creek,  hemmed  in  with  steep  high  bluffs,  at  the  commence- 
ment 150  ft.,  and  3  miles  above,  to  the  E.  of  Collinsville,  S3  ft.  in 
height.  Through  this  narrow  valley  of  the  Canteen,  taking  advan- 
tage of  its  grade,  the  Vandalia  railroad  escapes  from  the  valley 
below.     Here  are  located  many  coal  mines,  also  zinc  works. 

Our  personal  observations  of  April  14th  are  as  follows.  Clouds 
and  sunshine  ;  the  clouds  of  cumulus  changing  towards  noon  to 
the  cumulo-stratus  form,  and  hanging  quite  low  to  the  W.N.W., 
apparently  makmg  slow  progress.  Returned  home  at  12  130  from 
the  country,  was  anxious  to  remove  some  shrubs  before  the  storm 
reached  us,  but  was  compelled  to  desist  on  account  of  the  pecu- 
liar exhaustion  experienced  from  physical  exertion.  Air  very 
warm  and  sultry ;  heard  occasional  mutterings  of  distant  thunder. 
2  p.m. — The  clouds  look  very  dark  and  threatening ;  passed  intc^ 
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my  house,  which  has  few  openings  to  the  west,  so  did  not  observe 
their  appearance  after  this  time,  and  became  very  much  absorbed 
in  reading.  At  2  :35,  St.  Louis  time*  (definitely  known),  I  was- 
aroused  by  an  exclamation  from  Mrs.  W.,  and  simultaneously 
our  help  cried  out,  ''  The  mill  has  blown  up !"  (referring  to  a 
planing-mill  in  a  lumber-yard  on  the  block  west  of  us).  We  im- 
mediately sprang  to  the  window  (open  south)  and  saw  lumber,, 
shingles,  great  sections  of  wooden  sidewalk,  limbs  of  trees,  flying 
through  the  air ;  and  so  very  thick  did  the  air  seem  to  be  fllled, 
that  it  was  impossible  to  see  across  the  street.  Rushing  to  the 
door,  the  air  was  still  fllled  with  flne  debris  of  leaves,  pieces  of  old 
shingle,  bark  and  twigs,  borne  along  with  a  strong  wind  accom- 
panied  by  .a  little  rain.  Passing  out  to  the  street,  it  was  abso- 
lutely impossible  for  vehicles  and  very  diflicult  for  pedestrians  to 
clamber  over  the  great  piles  of  rubbish,  composed  of  trees,  fences, 
wooden  walks,  lumber,  &c.  For  three-fourths  of  a  mile  down  the 
main  street  of  our  little  town  lay  the  work  of  this  terriflc  force. 
After  traversing  this  distance,  we  returned  to  extend  the  examina- 
tion in  the  other  direction,  and  not  until  we  had  passed  our  first 
starting-point  two  blocks  did  the  return  current  coming  from  the 
north  reach  us,  bearing  a  ti'emendous  storm  of  hail  and  rain, 
accompanied  by  a  terrific  electrical  display.  Would  judge  the 
storm  continued  unabated  for  45  minutes. 

Finally,  as  the  result  of  not  far  from  one  minute's  work,  we  find 
in  Collinsville  109  buildings  more  or  less  injured  (24  entirely, 
25  partially  swept  away  or  crushed,  and  60  slightly  injured),  and 
involving  the  loss  of  one  human  life  and  seven  wounded.  Such 
is  a  brief  view  of  the  tornado.  Although  severely  felt  by  those  who 
sutVered  by  it,  yet,  in  comparison  with  many  others  that  have 
occurred  in  this  and  adjoining  States,  this  exhibited  much  less 
force  and  was  followed  by  much  less  loss  of  life  and  propertj'. 

Let  us  now  consider  more  closely  this  phenomenon.  At  the 
request  of  Mr.  J.  H.  Wcbcr,  of  the  U.  S.  Signal  Service,  we 
undertook  to  look  into  a  few  questions,  and,  as  we  progressed, 
became  so  interested  we  could  not  lay  the  work  aside.  In  order 
to  explain  the  difliculties  in  the  way  of  this  investigation,  we  will 
at  the  risk;  we  fear,  of  being  considered  prolix,  det.iil  tJie  manner 
in  which  one  interesting  question  was  solved  —  Where  did  the 

*  Indianapolis  time  2:$, 
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tornado  come  from  ?  We  had  followed  ita  path  through  town  ; 
it  seemed  to  be  a  belt  about  200  ft.  wide,  bearing  a  little  north  of 
east.  Had  interviewed  Mr.  Wm.  Friend,  who  stated  that  he,  in 
company  with  Messrs.  Courtney  and  McKinney,  was  hunting 
near  the  woods  along  the  Cahokia  creek  (see  i  Diag.  i)  and  ob- 
served the  clouds  were  moving  in  all  directions,  some  of  a  dark 
green  color,  others  white  as  steam  ;  while  discussing  these  pecu-* 
liarities  they  heard  a  roaring  noise,  just  above  the  tree  tops  and  a 
little  below  them,  in  the  creek,  and  saw  a  balloon-looking  cloud 
flying  rapidly  to  the  S.E.,  and  remarked  that  there  would  be 
trouble  where  that  went. 

Mrs.  J.  W.  Peers  stated  that  she  was  looking  out  of  a  second- 
story  window  to  the  S.W.  of  her  residence  (No.  2  Diag.  2  Collins- 
ville)  and  saw  a  funnel-shaped  cloud  of  a  dark  color  approaching 
from  the  S.W.  over  Mr.  Gaskil's  house  in  Germantown  (see  No. 
30,  D.  2)  above  the  tops  of  the  houses,  and  in  a  direct  line  with 
the  school  building,  and  immediately  recognized  its  great  danger. 
Impressed  with  the  fact  that  her  son  was  in  that  building,  she 
stood  spell-bound  as  it  quickly  passed  over  it,  and,  leaving  the 
tower  still  standing,  felt  the  building  was  safe.  She  noticed  as 
it  passed  over  that  it  became  of  inky  blackness.  (It  had  scat- 
tered one  of  the  large  ventilating  shafts  down  to  the  roof,  and  the 
soot  was  the  cause  of  the  change  in  color.) 

Now  here  was  a  confusion  difficult  to  understand.  The  course 
through  town  was  a  little  north  of  east.  Mr.  Friend's  evidence 
placed  it  S.E.,  while  Mrs  Peers  sent  it  to  N.E.  Determined  to 
solve  this  problem,  we  commenced  a  survey  of  the  line  of  the  ap- 
proach to  the  blufls  at  Mr.  Sumner's  farm  (see  No,  2,  D.  i),  and 
found  it  had  continued  in  the  same  direction  as  through  town. 
Here  we  interviewed  Mr.  Alonzo  Sumner,  who  stated  as  follows  : 
**  Was  standing  beside  a  barn  at  the  foot  of  the  bluff,  in  company 
with  Mr.  Nash,  and  observed  the  strange  action  of  the  clouds 
over  the  valley,  and  almost  immediately  heard  a  great  roaring 
noise  like  a  train  of  cars,  and  observed  a  cloud  in  the  shape  of  a 
cone,  with  the  small  end  far  to  the  front,  coming  over  the  woods 
near  the  lake  to  the  N.W. ;  it  was  very  white,  like  a  fog.  Just 
then  another  barn  below  us  turned  over,  in  which  were  a  number 
of  colored  refugees  hallooing  for  help.  The  ground  was  covered 
for  sonie  minutes  with  clouds  so  densely,  that  one  could  with  diffi- 


I08  TRANS.  ST.  LOUIS   ACAD.  SCIENX'E. 

culty  remove  the  inmates  of  the  barn.  I  have  the  impression  that 
when  these  clouds  struck  the  ground  they  bursted  as  it  were,  or 
divided ;  the  main  portion,  however,  passed  on  in  the  same  di- 
rection to  the  S.E.  The  barn  had  simply  been  overturned,  but 
not  scattered." 

In  comparing  this  statement  with  that  of  the  hunters  we  had 
no  doubt  but  that  it  was  the  same  vortex  they  had  seen,  and,  as 
the  evidences  were  as  plain  over  the  bluff  to  CoUinsville,  almost 
E.  instead  of  S.E.,  as  Mr.  S.  had  been  impressed,  we  supposed 
there  must  be  an  angle  made  at  this  point.  We  now  sought  to  de- 
termine the  route  E.  of  CoUinsville,  and  found  ample  evidence  of 
its  course  over  the  Catholic  cemeterv  and  down  in  the  Canteen 
valley  to  zinc  works,  which  it  had  unroofed  (see  D.  i.  No.  3),  and 
learned  that  it  had  now  made  another  angle  and  passed  to  the 
S.E.  in  the  Wendler  neighborhood  (see  D.  i).  Hearing  that  a 
large  amount  of  debris  had  been  found  beyond  Confidence  (D.  i, 
extreme  right),  we  left  this  trace  of  the  storm  and  visited  that 
region.  Here  we  were  surprised  at  the  quantities  of  shingles, 
weatherboarding,  clothing,  &c.,  scattered  all  over  the  country. 

Here  we  found  Mr.  Thos.  Evans,  who  resides  east  of  Confi- 
dence, on  elevated  ground,  where  he  could  have  a  good  view  of 
the  scene.  He  stated  that  he  saw  a  great  smoke  over  CoUinsville 
that  he  supposed  at  first  was  a  fire  and  called  the  attention  of  his 
family,  when  almost  immediately  he  heard  a  very  loud  noise  and 
saw  a  dark  mass  approaching  at  great  speed,  high  over  the  tree, 
tops.  As  it  passed,  saw  that  it  was  composed  of  trees  (of  which 
he  recognized  two  medium  sized),  branches,  boards,  and  fine 
stuff;  and  then  the  shingles  and  other  small  debris  began  to  set- 
tle down  like  snow  to  the  ground.  This  debris  was  whirling 
round  and  round  and  going  higher.  This  evidence  determined 
us  that  whatever  went  to  the  Wendler  neighborhood,  the  vortex 
that  had  destroyed  CoUinsville  had  certainly  passed  over  this  re- 
gion rear  Confidence,  for  here  were  wagon-loads  of  shingles,  old 
and  new  weatherboarding  (painted),  and  other  debris,  that  surely 
belonged  to  CoUinsville.  This  point  gained,  and  the  fact  that 
a  direct  line  had  beeii  traced  to  the  blufts,  five  miles  distant,  a 
little  to  the  south  of  west,  the  logical  conclusion  fastened  itself 
upon  my  mind  that  this  line  did  not  end  there. 

With  this  thought  in  view  we  returned  again  to  the  foot  of  the 
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bluffs  and  requested  Mr.  Sumner  to  restate  his  impressions,  which 
he  did,  and  very  clearly  impressed  us  that  he  was  not  mistaken 
as  to  his  obsei*vatiori  of  the  storm.  Not  being  reconciled  to  this 
angle,  we  determined  to  look  for  further  evidence  towards  St. 
Louis  on  this  line,  and  continued  our  investigation  to  the  west, 
and  found  to  our  great  satisfaction,  through  Mr.  N.  Scanland 
(who  is  teaching  school  some  five  miles  west  of  the  bluff,  on  the 
St.  Louis  road,  near  Indian  lake),  the  trace  we  desired.  He  states 
that  while  in  school,  about  2  130  o'clock,  suddenly  the  schoolroom 
became  so  dark  that  not  one  of  his  scholars  could  see,  and  at  the 
same  time  a  roaring  was  heard  that  he  thought  for  a  moment  was 
a  distant  railroad  train  (railroad  only  a  little  south  of  him),  but 
was  so  loud  as  quickly  to  undeceive  him.  The  whole  school  (26) 
were  startled,  but  before  they  could  look  it  had  passed  over.   * 

Near  by  lives  Mr.  Baptiste  Ganard,  who  stated  that  he  '*"  dis- 
tinctly saw  a  large  round-shaped  cloud  south  of  the  schoolhouse, 
and  that  it  made  a  great  noise  and  was  moving  east  above  the 
tops  of  the  trees."     He  did  not  see  any  debris  in  it. 

August  Stavener  (see  D.  i,  No.  31),  living  two  miles  east  and 
one  north  of  this  point,  heard  a  great  noise  on  the  other  side  of 
the  creek  (he  lives  on  the  opposite  side  of  the  Cahokia  creek, 
which  is  bordered  with  timber),  but  did  not  see  anything,  as  he 
was  occupied  with  the  disturbances  among  the  clouds  to  the 
northeast,  in  the  region  where  our  hunters  had  made  their  obser- 
vation. 

Mr.  L.  Heck  was  near  Monk's  Mound,  and  saw  the  clouds 
tumbling  over  and  over  (just  south  of  the  road)  and  making  a 
great  noise  that  alarmed  him  very  much. 

We  now  came  back  to  Mr.  Sumner's  and  inquired  if  there  were 
any  other  persons  that  had  observed  the  storm,  and  found  that 
Mr.  Kelley  and  another  man  had  been  plowing  in  a  field  a  quar- 
ter of  a  mile  below  the  barn  that  had  been  overturned.  (We  had 
not  explained  the  difficulties  that  we  had  encountered  here  to 
anyone.) 

Mr.  K.  said  that  he  had  seen  the  whole  thing ;  that  while  plow- 
ing be  noticed  the  strange  action  of  the  clouds,  and  saw  a  cloud 
rolling  on  the  ground  rapidly  towards  him  coming  from  the 
southwest.  (He  had  in  the  meantime  started  for  the  barn  with 
his  team.)     As  it  came  to  him,  it  swung  his  team  around   in  the 
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direction  it  was  going,  and  he  felt  the  force  very  strongly.  He 
thinks  he  was  at  the  outer  border  of  it.  It  passed  on  to  the  barn 
near  by  and  turned  it  over ;  and  that  it  was  some  minutes  later 
(about  eight,  he  thinks)  the  clouds  came  from  over  the  little 
lake  from  the  northeast,  whirling  rapidly,  and  struck  the  ground 
a  few  rods  distant,  and  scattered  in  all  directions,  but  still  leaving 
the  ground  covered  with  white  steamy-looking  clouds  that  pre- 
vented one  from  seeing  any  distance. 

This  cleared  in  a  great  measure  the  difficulties  of  evidence  here. 
We  still  made  no  explanation  until  the  next  day,  when,  in  com- 
pany with  Mr.  Weber,  we  went  over  the  matter  again  and 
.explained  to  them  the  difficulty  we  had  had  to  reconcile  their 
evidence.  There  had  evidently  been  two  vortices  that  passed 
over  this  point,  varying  a  little  in  time.  This  now  established 
the  track  of  the  tornado  in  a  straight  line  for  the  distance  of  ten 
miles. 

Meantime  we  had  learned  that  Mrs.  John  Blake  had  had  a  full 
view  of  the  storm,  and  we  called  on  her  (her  residence  is  at  No. 
4,  D.  i),  and  learned  that  she  was  sitting  at  an  east  window,  and, 
hearing  an  unusual  noise,  looked  out  and  saw  in  the  street  near 
the  house  a  whirlwind  as  tall  as  the  trees,  of  dark  purplish  color, 
making  a  roaring  sound,  and,  moving  rapidly  towards  Mr.  W.J. 
Matthews'  house,  just  escaping  the  corner  of  it,  took  a  direct 
course  for  Germantown  (southern  part  of  Collinsville).  Mr.  W, 
J.  Matthews  did  not  see  it,  but  states  his  house  was  shaken,  and 
the  cellar  doors  opened,  and  that  two  trees  in  a  little  orchard  near 
the  house  were  taken.  Upon  noticing  this  line,  the  rear  part  of 
the  school  building  came  right  into  the  centre  of  the  field ;  and 
now  with  Mrs.  Blake's  eyes  to  take  it  to  Germantown,  and  Mrs. 
J.  W.  Peers'  to  trace  it  from  there  over  the  school  building,  we 
were  enabled  to  say  that  there  was  more  than  one  tornado  that 
day  ;  and  to  Mrs.  Peers  and  Mrs.  Blake,  that  they  had  not  seen 
the  tornado  that  had  made  most  of  the  destruction. 

We  pass  now  to  some  other  considerations  respecting  JFirst 
Principal  Line, 

Mr.  H.  R.  Johnson  (residing  at  No.  5,  D.  i,  half  a  mile  west 
of  Collinsville)  states  that  ''about  i  p.m.  I  went  out  to  work  and 
noticed  a  peculiar  look  to  the  clouds.;  heard  a  little  thunder  a 
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long  distance  off.    A  green-looking  cloud — that  I  said  to  the  boys 
with  me  meant  hail — moved  very  fast  over  the  valley  from  over 
the  southern  part  of  the  city  (St.  Louis)  to  the  northeast ;  more 
clouds,  not  looking  so  green,  seemed  to  be  forming,  and,  closing 
up,  covered  the  sky,  following  more  slowly.     The  southern  edge 
of  it  was  distinct  and  seemed  to  rest  over  the  southern  part  of  the 
city,  and  came  out  a  little  north  of  east  over  the  south  part  of 
Collinsville.     Under  this  cloud  a  large  number  of  little  thunder- 
heads,  some  very  dark,  others  as  white  as  steam,  came  pouring 
in  from  the  northwest ;  they  seemed  to  be  separated  and  running 
low,  very  low.   I  never  saw  clouds  so  low  before.   Pretty  soon  they 
began  to  go  in  all  directions,  some  up,  some  down,  right  and  left, 
backwards  and  forwards,     I  went  to  the  house,  for  I  knew  there 
was  going  to  be  trouble.    I  next  saw  a  cloud  that  looked  even  all 
over  in  color  and  very  white,  the  edges  pretty  even.     I  noticed  it 
because  it  moved  so  steadily  :  it  seemed  to  be  right  under  the  edge 
of  the  cloud  from  the  southwest  that  I  spoke  of,  and  right  between 
me  and  St.  Louis.     It  seemed  to  be  coming  right  along  and  di- 
rectly towards  me.     I  at  once  went  in  and  closed  three  windows 
and  two  doors ;  then  I  heard  the  roaring,  and  stepped  out  again. 
It  had  reached  the  bluff  and  was  coming  over  it.    I  wanted  to  see 
which  way  it  was  going  before  I  did  anything."     (Mr.  J.  was  in 
the  East  St.  Louis  tornado  and  had  just  escaped  being  caught  in 
that.)     "  It  looked  now  like  a  great,  huge  balloon-shaped  cloud, 
and  very  dark.     I  saw  it  was  going  north  of  me  (about  40  rods). 
It  went  by  at  great  speed,  not  more  than  one  minute  from  the  bluff 
to  Collinsville  (one  mile).  At  the  bluff  it  seemed  to  bound  up  and 
down  ;  at  Collinsville  it  hugged  the  ground  closely.     It  was  full 
of  small  stuff,  taking  here  and  there  a  tree,  but  throwing  it  out  at 
once.     There  was  no  lightning  or  thunder  until  sometime  after  ; 
a  few  large  drops  of  rain  came  just  before  it.    While  this  whirl- 
wind was  over  Collinsville,  I  also  noticed  another  and  smaller 
whirlwind  to  the  south  of  the  main  one,  but  did  not  see  it  pass. 
My  house  was  shaken  by  wind,  which  seemed  to  play  around 
the  roof,  but  at  the  surface  of  the  ground  the  wind  was  very  fee- 
ble.   The  impression  made  on  me  was  that  the  house  was  being 
lifted." 

It  is  interesting  to  observe,  that,  in  this  part  of  its  path,  more 
damage  was  done  in  the  bottoms  of  the  deep  ravines    (shown 
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in  the  profile  of  Diagram  i)  than  on  the  ridges  between  them. 
In  the  first  ravine  from  the  west,  a  dozen  trees  were  broken 
off,  while  on  the  bluffs  comparatively  little  damage  was  done. 
The  next  ravine  was  part  of  Mr.  Johnson's  garden.  Some 
boxes,  weighing  several  pounds  each,  were  lifted  from  the 
bottom  of  this  ravine,  some  being  carried  about  300  feet  in  the 
line  of  the  storm,  while  one  was  carried  about  200  feet  to  the 
west.  In  the  third  ravine,  several  rods  of  fence  were  thrown 
down  towards  the  west. 

Mrs.  Willie,  of  Pleasant  Ridge,  4i  miles  due  north,  stated  that 
she  "  stood  on  her  porch  and  saw  the  top  line  of  the  tornado  as  it 
passed  over  CoUinsville.  It  passed  like  a  railroad  tiain,  and  was 
so  low  —  I  never  saw  the  clouds  so  low  down  before.  The  top  of 
it  seemed  to  pop  up  and  down."  This  motion  of  the  tornado  she 
indicated  by  placing  her  hands  together,  dropping  them  sud- 
denly, and  rapidly  raising  them  to  their  first  position.  "It  moved 
very  fast,  and  was  gone  right  away,"  was  her  expression.  We 
were  enabled  to  get  a  very  clear  idea  from  this  lady  as  to  its 
height  above  a  belt  of  timber  half  a  mile  away,  and  from  this 
data  we  determined  the  altitude  to  be  about  ^oo  feet :  this  has 
been  the  nearest  approach  we  have  been  enabled  to  secure  of  the 
height  of  the  vortex. 

Mr.  Geo.  Matthews,  living  some  three  to  four  miles  northeast, 
noticed   the  low  clouds  over  CoUinsville.     "  Two  clouds  from 
r  I  opposite  directions  seemed  to  meet,  and  passed  still  lower";  saw 

black  smoke  above  it  in  a  peculiar  shape,  and  still  above  this  saw 
objects — he  could  not  tell  what  they  were — which  looked  about 
the  size  of  a  board  ;  but  acknowledged  that  he  could  hardly  see 
an  object  so  small  at  that  distance.  The  objects  were  coming' 
doivn  ;  he  was  sure  he  did  not  see  them  go  up.  Heard  no  thun- 
der and  saw  no  lightning.  He  spoke  of  the  air  presenting  a 
very  peculiar  appearance  ;  seemed  to  be  in  diflerent  shaded 
strata  and  cjuite  marked. 

Mrs.  Lanham  lives  two  miles  northeast ;  'tsaw  heavy  clouds  over 
CoUinsville  which  seemed  to  come  from  the  northwest,  and  were 
lower  than  those  already  over,  and  moving  more  rapidly  ;  one,  of 
a  dark  green  color,  seemed  to  be  whirling,  shaping  itself  in  a 
bulbous  form.  At  the  bottom  of  the  slim  portion,  just  above  the 
tops  of  the  houses,  a  hazy  appearance  rose  up,  and  through  this 
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I  saw  roofs  come  up  whirling.  No  lightning  or  thunder  for  20 
or  30  minutes  afterwards  ;  then  a  terrific  hailstorm.  The  roaring 
resembled  a  railroad  train,  such  as  we  hear  on  damp  mornings, 
when  the  sound  is  very  clear  and  loud.  My  sister,  Mrs.  Mudge, 
of  Saline,  was  with  me,  and  as  soon  it  passed  we  each  took  our 
pencils  and  sketched  our  impressions  of  the  appearance  of  the 
cloud,  to  compare  and  see  ff  our  impressions  were  the  same." 
We  take  pleasure  in  presenting  the  sketch  by  Mrs.  Lanham  (the 
other  was  lost).  The  two  sketches  were  as  near  alike  as  one 
person  would  be  likely  to  make  two  successive  sketches.*  (See 
Diag.  2.) 

Mr.  P.  J.  Bergin,  engineer  at  Hintz's  mines,  one  mile  east  of 
CoUinsville,  directly  on  line  with  the  tornado  and  at  the  point  where 
it  left  the  surface,  stated  :  ''I  noticed  the  clouds  because  they  were 
so  heavy  and  acted  so  strangely.  Two  clouds  came  together,  one 
from  the  S.W.,  the  other  from  the  N.W. ;  these  last  were  the 
highest.  They  were  all  over  the  American  bottom  ;  the  clouds 
from  the  S.W.  were  the  heaviest  and  looked  the  worst."  We 
failed  to  get  a  clear  idea  of  his  description  of  the  appearance  of 
the  atmosphere,  which  he  thought  was  exceedingly  strange  and 
interesting.  The  word  "  irridescent"  would  perhaps  express 
most  nearly  my  understanding  of  his  meaning.  "  They  made 
me  think  there  was  trouble  ahead,  and  I  closed  the  blinds  and 
doors  of  the  engine-house.  The  roar  and  noise  commenced  be- 
fore I  had  finished,  and  I  ran  outside  as  it  came  over  into  the 
Canteen  valley  to  the  zinc  works.  Here  it  spread  out  about  six 
hundred  feet  as  black  as  night."  (Large  quantities  of  coal  cin- 
ders from  these  works  are  spread  over  considerable  surface  here 
and  were  readily  carried  up,  hence  blackness.)  "  The  air  was 
full  of  plank  and  cinders,  and  I  got  down  to  my  little  sapling ; 
the  pressure  as  it  passed  over  was  great,  but  it  lasted  but  a 
moment,  and  was  too  high  overhead  to  do  any  damage.  Could 
hardly  say  where  the  tornado  went  to,  but  the  clouds  seemed  to 
rise  up  higher.     No  lightning,  I  think,  but  a  little  rain." 

The  JFirst  Collateral  Line  commenced  in  the  great  valley  scat- 
tering in  its  course  a  large  stack  of  hay,  tearing  away  trees,  and 

*  In  the  original  sketch  the  shading  was  uniform,  and  there  was  no  representation  of 
spiral  motion.    This  part  has  been  supplied  by  the  lithog^phcr.  F.  £.  N. 
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entered  Colli nsville  a  few  feet  south  of  Main  street  (western  ter- 
minus). C.  Krapf  lives  at  thisj  point  (No.  32,  D.  2)  and  was  at 
work  in  his  yard  ;  heard  it  coming  and  saw  the  clouds  whirling 
verj'  low,  almost  touched  his  house ;  took  his  chimneys,  some  of 
his  fence,  and  hot-bed  sash ;  moved  along  Main  street,  doing 
no  damage,  save  most  eftectually  clearing  out  the  chimneys  on 
the  north  side  of  the  street,  and  joined  the  Principal  Line  at 
Main  and  Hesperia  streets.  This  tornado  passed  high  in  air^ 
but  its  track  is  marked  by  trees  broken  oft' half  way  down  ;  these 
were  distinctly  marked  near  Johnson's  (5  on  Diag.  i),  and  it 
was  evident  that  the  tornado  had  passed  directly  over  his  house. 
(Compare  statement  of  Mr.  Johnson's  previously  given.) — Second 
Collateral  Line^  observed  by  Mrs.  Listerman  (No.  33,  D.  2). 
This  vortex  was  smaller,  not  higher  than  a  medium  tree,  and 
moved  along  Church  street.  She  saw  it  take  the  Methodist 
church  and  the  new  portion  of  Mr.  Lawrence's  house,  and  join 
the  principal  line.  Its  motion  was  very  rapid. —  Third  Collateral 
Line  has  been  previously  described  by  Mrs.  Peers  and  Mrs. 
Blake.  It  extended  into  the  valley  near  the  Vandalia  railroad, 
where  it  tore  down  a  few  telegraph  poles.  From  this  point  to 
Collinsville,  this  tornado  passed  over  the  tops  of  the  trees  and 
buildings,  doing  very  little  damage.  But  for  the  witnesses  who 
saw  it,  and  who  did  not  see  the  main  tornado,  it  would  have  been 
impossible  to  trace  its  path. —  The  Pourth  Collateral  Line  was 
noticed  by  Mr.  Joseph  Lumagi,  and  did  very  slight  damage, 
removing  a  stack  of  hay  and  scattering  it  so  evenly  that  Mrs. 
Thompson  describes  the  appearance  "as  if  a  mosquito  net  had  been 
spread  out  over  the  sky."  It  joined  the  main  line  at  the  zinc  works. 
—  The  Pifth  Collateral  passed  away  from  the  principal  line  at 
Hintz'smine,  and  its  track  has  been  followed  one  and  a  half  miles. 
It  destroyed  trees,  fences,  and  a  barn,  and  carried  oft'  two  straw 
stacks,  of  which  no  trace  of  the  last  has  yet  been  found.  We 
include  Mr.  John  Wendler's  statement :  "I  was  not  well  and  had 
laid  down  ;  was  called  by  my  wife,  who  thought  there  was  going 
to  be  a  severe  storm,  the  clouds  were  so  very  strange.  When  I 
reached  the  door,  saw  an  immense  balloon-looking  cloud,  very 
dark  and  black  at  the  top  and  white  below ;  it  was  about  over 
the  blufts,  full  three  miles  west ;  it  came  very  fast,  and  I  saw  it 
was  turning  around  at  the  top.  There  was  so  much  black  smoke 
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over  Collinsville  that  I  thought  there  was  a  fire.  From  the  time 
I  first  saw  it  until  it  passed  me,  do  not  think  it  was  over  two  or 
three  minutes"  Mr.  W.  is  located  on  a  high  elevation  and  could 
judge  clearly  as  to  position.  He  appears  not  to  have  seen  the 
part  which  passed  directly  on  high  in  air  towards  Confidence.  It 
was  however  seen  by  other  persons  in  the  vicinity  of  Confidence. 
— Sixth  Collaterul  Line  also  passed  away  from  principal  line  at 
the  railroad  crossing  near  Confidence,  and,  running  E.S.E.,  car- 
rying trees,  fences,  and  scattering  a  straw  stack  over  one  mile; 
whole  line  traversed,  two  miles  ;  observed  by  Messrs.  Jules  Mau- 
ry, Charles  Flick,  and  L.  Hinckey.  The  principal  vortex,  after 
leaving  the  surface  at  Hintz's  mine,  is  traced  as  such,  still  bear- 
ing large  quantities  of  debris,  even  trees,  two  miles  eastward, 
where  we  lose  all  sight  or  trace  of  it.  Here  it  blends  with  the 
general  storm,  which  reached  Highland  (18  miles  E.N.E.)  about 
3  130,  as  indicated  and  carefully  noted  by  Mr.  A.  Qihler,  whose 
interesting  letter  we  copy. 

"Highland,  Ills. 
"  Your  letter  in  reference  to  the  storm  of  the  14th,  referred  to 
me  by  my  friend  and  colaborer  Mr.  Ad  F.  Bandalin.    Allow  me 
to  begin  with  the  following  table  of  the  day  : 
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The  nadiflgs  of  the  Thermametcr  in  the  above  an  alter  PahnnheEE." 

The  directions  from  which  the  wind  came  are  given. 

"A  little  after  2  p.m.  the  sky  presented  a  calm,  cloudy  appear- 
ance, the  characteristic  short  gusts  of  wind  beginning  to  manifest 
themselves  ;  about  z  :  50  a  very  gentle  sprinkle,  which  soon  ceased  ; 
wind  E.S.E.,  clouds  a  little  thicker  and  darker.  My  attention  ^vas 
now  attracted  to  a  pretty  large,  strange,  livid-looking,  solitary 
cloud,  of  a  cumulo -stratus  nature,  just  above  the  N.E.  horizon. 
Just  at  this  time  (3  :  15)  I  was  called  away  for  about  five  minutes, 
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the  trees  and  sidewalks  carried  north ;  house  frame  exploded  on  east  side ; 
a  small  plank  penetrated  a  heavy  brick  wall  in  second  story  of  2oi,  D.  2. 
21.  A  one-story  frame  with  the  east  wall  pulled  off  some  18  inches,  some 
glass  bursted  outwards,  and  no  other  injury  involved ;  chimneys  secure. 

First  Collateral  Line,,  already  described. 

Second  Collateral  Line^  the  same. 

Third  Collateral  Line^  after  passing  school  building,  passed  lower;  it 
probably  produced  that  dextrous  little  effect  at  19.  At  26,  utterly  crushed 
and  scattered  a  small  building,  near  this  point  closing  in  to  the  principal 
line,  at  which  point  there  was  an  unusual  change  given  to. the  course  of 
trees  and  debris  generally. 

Fourth^  Fifth  and  Sixth  Collateral  Lines^  previously  described. 

We  have  only  enumerated  peculiar  phases  or  conditions,  and  made  no 
attempt  to  describe  the  damage  inflicted.  A  general  idea  can  be  had  by 
reference  to  the  Diagram  of  CoHinsville,  No.  2.  Among  the  many  singu- 
lar incidents  we  select  a  few  only. 

At  Mr.  Cox's,  just  west  of  town,  after  tearing  away  part  of  his  barn  and 
some  15  trees,  it  raised  the  roof  of  his  dwelling  (i4-story)  at  the  eaves,  and 
snatched  a  pair  of  pants,  a  shaving  and  a  soap  box,  and  deposited  them  on 
the  hood  of  an  awning  that  projected  over  his  front  door,  the  roof  settling 
back  nearly  to  its  place  again. 

We  have  a  piece  of  cornstalk,  3  inches  long  by  |  inch  wide,  that  had 
been  driven  through  the  hard,  painted  surface  of  an  old  door  |  of  an  inch. 

At  a  blacksmith  shop,  north  side  of  Main  street,  lay  the  bed  of  a  light 
wagon,  the  running  gears  being  in  the  second  story  of  a  wagon  shop,  on 
the  south  side  of  street,  that  was  utterly  crushed  and  scattered  (some  300 
feet  distant),  and  where  they  were  being  painted.  After  the  storm  they 
were  found  to  the  east,  side  by  side,  and  uninjured. 

A  horse  and  buggy,  standing  in  front  of  a  church  in  which  a  funeral 
was  being  conducted,  was  taken  up  into  the  air  and  whirled  260  feet  dis- 
tant, and  dashed  to  the  ground,  killing  the  horse  and  but  slightly  injuring 
the  buggy.  Some  by-standers  claimed  that  this  horse  and  buggy  were 
carried  fifty  feet  high. 

In  block  13  and  14  there  was  a  two-story  brick  business  block,  covered 
with  a  tin  roof,  the  rafters  and  sheeting  of  which  were  carried  across  the 
street,  while  the  tin  was  found  spread  out  upon  the  upper  joists,  a  few 
inches  lower  than  its  usual  position.  The  explanation  probably  is  that  a 
first  gust  of  wind  tore  the  tin  loose  and  tumbled  it  up  on  one  side;  a  second 
was  sufficient  to  remove  the  sheeting  and  rafters  without  reaching  to  the 
tin  rolled  up  on  one  side ;  while  a  third  current  threw  it  back  into  the  last 
position  named. 

On  the  west  front  of  Temperance  Hall  are  a  number  of  nails  driven  to 
various  depths  head  first. 

On  tlie  west  end  (facing  the  storm)  of  the  office  in  a  lumber  yard,  small 
pine  splinters,  smaller  than  pipe-stems,  are  driven  into  the  siding. 


WADSWORTH  &  NIPHKR — TORNADO  OF  APRIL  I4,  '79.      II9 

The  next  building  east  of  19  was  pierced  in  two  places  through  its  walls 
hy  rafters  from  some  of  the  destroyed  buildings  in  the  other  end  of  town. 

Two  of  my  neighbors  (Messrs.  Miller  and  Patton)  had  purchased  a 
property  and  divided  it.  On  the  division  line  there  stood  an  out-kitchen. 
Just  before  the  storm  they  were  devising  means  to  dispose  of  it,  neither 
desiring  to  take  it.  A  moment  later  there  was  a  decision  from  the  supreme 
court :  the  building  was  torn  to  pieces  and  scattered,  while  the  two-story 
house  was  only  shaken  up  severely. 

Very  many  other  instancesof  singular  escape  and  coincidence  occurred, 
but  they  have  no  special  bearing  on  our  subject. 

According  to  your  own  published  reports,  the  storm  reached  St.  Louis 
at  2  o'clock  p.m.  Continuing  from  this  point,  we  find  it  pursued  an  even 
course  with  the  same  velocity,  reaching  Collinsville,  io4  miles  east,  at 
2:35;  Lebanon,  21  miles  east,  at  3:00;  and  Highland,  29  miles  east,  at 
3  '30  (St.  Louis  time).  It  would  seem  that  the  necessary  elementary  con- 
ditions for  the  development  of  the  tornado  were  found  over  the  American 
Bottom,  and  that  this  development  was  purely  local  and  did  not  extend  much 
over  ten  miles,  and  had  no  apparent  influence  upon  the  general  storm  that 
was  passing,  at  a  higher  altitude  to  the  eastward.  That  it  consisted  of  a 
principal  vortex,  of  very  considerable  power,  accompanied  by  six  collateral 
vortices,  of  much  less  power,  that  seemed  to  possess  more  than  an  inci- 
dental relationship  to  the  principal:  and  a  second  principal  vortex 
apparently  independent  in  time  and  direction.  That  the  direction  of  the 
principal  vortex  was  15°  north  of  east,  and,  while  there  was  a  probable 
swaying  to  the  one  side  or  the  other,  the  paths  of  the  vortices  were  in 
straight  lines.  It  will  be  noticed  that  the  first  four  collateral  vortices  are 
convergent  upon  the  path  of  the  principal  vortex,  and  that  the  two  last  are 
divergent.  That  the  principal  vortex  was  in  contact  with  the  surface  while 
it  was  receiving  the  first  four,  and  that  it  had  lefl  the  surface  before  it  gave 
off  the  last  two  collateral  vortices.  The  height  of  the  principal  vortex  was 
about  500  feet,  the  collateral  were  comparatively  small.  The  rotary  spiral 
motion  was  in  -the  direction  opposed  to  the  movement  of  the  hands  of  a 
watch  and  of  great  velocity.  The  progressive  motion  was  about  one  mile 
a  minute.  It  had  also  a  vertical  or  lifting  motion,  which  was  oflen  quite 
abrupt  (and  proved  the  most  interesting  part  about  it  to  the  writer,  for  by 
this  motion  he  escaped  destruction).  The  path  was  narrow  on  the  ap- 
proach to  Collinsville,  about  100  feet,  gradually  widening,  and  the  vortex 
at  the  same  time  exhibiting  less  force.  At  the  zinc  works  it  was  600  feet 
wide.  Its  lifting  power  was  sufficient  to  carry  large  roofs  at  least  600  feet 
high ;  this,  with  a  power  equal  to  the  momentum  of  a  body  moving  sixty 
miles  an  hour,  would  carry  heavy  debris  some  distance.  The  effect  of  these 
motions  was  to  break  up  every  object  it  carried  up  with  it ;  even  lumber, 
taken  up  free  from  all  contact  with  any  thing  else,  would  come  down,  in 
many  instances,  in  kindling  wood. 

An  interesting  phenomenon  in  connection  with  the  tornado,  and  cover- 
ing a  large  proportion  of  the  destruction  attending  it,  comes  from  a  pecu- 
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the  trees  and  sidewalks  carried  north ;  house  frame  exploded  on  east  side ; 
a  small  plank  penetrated  a  heavy  brick  wall  in  second  story  of  2o4,  D.  2. 
21.  A  one-story  frame  with  the  east  wall  pulled  off  some  18  inches,  some 
glass  bursted  outwards,  and  no  other  injury  involved;  chimneys  secure. 

First  Collateral  Line^  already  described. 

Second  Collateral  Line,  the  same. 

Third  Collateral  Line,  after  passing  school  building,  passed  lower;  it 
probably  produced  that  dextrous  little  effect  at  19.  At  26,  utterly  crushed 
and  scattered  a  small  building,  near  this  point  closing  in  to  the  principal 
line,  at  which  point  there  was  an  unusual  change  given  to. the  course  of 
trees  and  debris  generally. 

Fourth,  Fifth  and  Sixth  Collateral  Lines,  previously  described. 

We  have  only  enumerated  peculiar  phases  or  conditions,  and  made  no 
attempt  to  describe  the  damage  inflicted.  A  general  idea  can  be  had  by 
reference  to  the  Diagram  of  CoHinsville,  No.  2.  Among  the  many  singu> 
lar  incidents  we  select  a  few  only. 

At  Mr.  Cox's,  just  west  of  town,  after  tearing  away  part  of  his  barn  and 
some  15  trees,  it  raised  the  roof  of  his  dwelling  (i4-story)  at  the  eaves,  and 
snatched  apair  of  pants,  a  shaving  and  a  soap  box,  and  deposited  them  on 
the  hood  of  an  awning  that  projected  over  his  front  door,  the  roof  settling 
back  nearly  to  its  place  again. 

We  have  a  piece  of  cornstalk,  3  inches  long  by  \  inch  wide,  that  had 
been  driven  through  the  hard,  painted  surface  of  an  old  door  |  of  an  inch. 

At  a  blacksmith  shop,  north  side  of  Main  street,  lay  the  bed  of  a  light 
wagon,  the  running  gears  being  in  the  second  story  of  a  wagon  shop,  on 
the  south  side  of  street,  that  was  utterly  crushed  and  scattered  (some  300 
feet  distant),  and  where  they  were  being  painted.  After  the  storm  they 
were  found  to  the  east,  side  by  side,  and  uninjured. 

A  horse  and  buggy,  standing  in  front  of  a  church  in  which  a  funeral 
was  being  conducted,  was  taken  up  into  the  air  and  whirled  260  feet  dis- 
tant, and  dashed  to  the  ground,  killing  the  horse  and  but  slightly  injuring 
the  buggy.  Some  by-standers  claimed  that  this  horse  and  buggy  were 
carried  fifty  feet  high. 

In  block  13  and  14  there  was  a  two-story  brick  business  block,  covered 
with  a  tin  roof,  the  rafters  and  sheeting  of  which  were  carried  across  the 
street,  while  the  tin  was  found  spread  out  upon  the  upper  joists,  a  few 
inches  lower  than  its  usual  position.  The  explanation  probably  is  that  a 
first  gust  of  wind  tore  the  tin  loose  and  tumbled  it  up  on  one  side ;  a  second 
was  sufficient  to  remove  the  sheeting  and  rafters  without  reaching  to  the 
tin  rolled  up  on  one  side;  while  a  third  current  threw  it  back  into  the  last 
position  named. 

On  the  west  front  of  Temperance  Hall  are  a  number  of  nails  driven  to 
various  depths  head  first. 

On  tlie  west  end  (facing  the  storm)  of  the  ofiice  in  a  lumber  yard,  small 
pine  splinters,  smaller  than  pipe-stems,  are  driven  into  the  siding. 
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The  next  building  east  of  19  was  pierced  in  two  places  through  its  walls 
by  rafters  from  some  of  the  destroyed  buildings  in  the  other  end  of  town. 

Two  of  my  neighbors  (Messrs.  Miller  and  Patton)  haid  purchased  a 
property  and  divided  it.  On  the  division  line  there  stood  an  out-kitchen. 
Just  before  the  storm  they  were  devising  means  to  dispose  of  it,  neither 
desiring  to  take  it.  A  moment  later  there  was  a  decision  from  the  supreme 
court :  the  building  was  torn  to  pieces  and  scattered,  while  the  two-story 
house  was  onlj'  shaken  up  severely. 

Very  many  other  instances  of  singular  escape  and  coincidence  occurred, 
but  they  have  no  special  bearing  on  our  subject. 

According  to  your  own  published  reports,  the  storm  reached  St.  Louis 
at  2  o'clock  p.m.  Continuing  from  this  point,  we  find  it  pursued  an  even 
course  with  the  same  velocity,  reaching  Collinsville,  io4  miles  east,  at 
2:35;  Lebanon,  21  miles  east,  at  3: 00;  and  Highland,  29  miles  east,  at 
3  -30  (St.  Louis  time).  It  would  seem  that  the  necessary  elementary  con- 
ditions for  the  development  of  the  tornado  were  found  over  the  American 
Bottom,  and  that  this  development  was  purely  local  and  did  not  extend  much 
over  ten  miles,  and  had  no  apparent  influence  upon  the  general  storm  that 
was  passing- at  a  higher  altitude  to  the  eastward.  That  it  consisted  of  a 
principal  vortex,  of  very  considerable  power,  accompanied  by  six  collateral 
vortices,  of  much  less  power,  that  seemed  to  possess  more  than  an  inci- 
dental relationship  to  the  principal:  and  a  second  principal  vortex 
apparently  independent  in  time  and  direction.  That  the  direction  of  the 
principal  vortex  was  15°  north  of  east,  and,  while  there  was  a  probable 
swaying  to  the  one  side  or  the  other,  the  paths  of  the  vortices  were  in 
straight  lines.  It  will  be  noticed  that  the  first  four  collateral  vortices  are 
•convergent  upon  the  path  of  the  principal  vortex,  and  that  the  two  last  are 
divergent.  That  the  principal  vortex  was  in  contact  with  the  surface  while 
it  was  receiving  the  first  four,  and  that  it  had  left  the  surface  before  it  gave 
off  the  last  two  collateral  vortices.  The  height  of  the  principal  vortex  was 
about  500  feet,  the  collateral  were  comparatively  small.  The  rotary  spiral 
motion  was  in  -the  direction  opposed  to  the  movement  of  the  hands  of  a 
watch  and  of  great  velocity.  The  progressive  motion  was  about  one  mile 
a  minute.  It  had  also  a  vertical  or  lifting  motion,  which  was  often  quite 
abrupt  (and  proved  the  most  interesting  part  about  it  to  the  writer,  for  by 
this  motion  he  escaped  destruction).  The  path  was  narrow  on  the  ap- 
proach to  Collinsville,  about  100  feet,  gradually  widening,  and  the  vortex 
at  the  same  time  exhibiting  less  force.  At  the  zinc  works  it  was  600  feet 
wide.  Its  lifting  power  was  sufl[icient  to  carry  large  roofs  at  least  600  feet 
high ;  this,  with  a  power  equal  to  the  momentum  of  a  body  moving  sixty 
miles  an  hour,  would  carry  heavy  debris  some  distance.  The  effect  of  these 
motions  was  to  break  up  every  object  it  carried  up  with  it ;  even  lumber, 
taken  up  free  from  all  contact  with  any  thing  else,  would  come  down,  in 
many  instances,  in  kindling  wood. 

An  interesting  phenomenon  in  connection  with  the  tornado,  and  cover- 
ing a  large  proportion  of  the  destruction  attending  it,  comes  from  a  pecu- 
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liar  *' explosive  action."*  To  illustrate  :  a  one-story  brick  building  (as  at 
13,  D.  2)t  protected  on  the  west,  20  ft.  distant,  by  a  tall  substantially  built 
brick  block ;  on  the  east,  20  inches,  a  one-story  frame ;  and  15  ft.  from  the 
last  a  two-story  brick.  Now  the  vortex  struck  the  brick  block  on  the  west, 
tearing  off  the  roof  and  the  west  wall  down  to  the  second  floor;  then,  ris- 
ing and  inclining  upwards,  it  took  the  brick  partition  and  the  east  wall,  the 
latter  extending  nearly  to  the  top  of  the  second  story;  next  passing  over 
13  &  14  (the  one-story  building),  but  striking  the  next  brick  building,  and 
cutting  oflf  the  fire-wall  above  the  roof.  The  line  of  destruction  was  evenly 
and  plainly  marked,  and  the  debris  was  scattered  (some  of  it)  a  long  dis- 
tance. This  line  was  above  13  &  14,  and  yet  what  was  the  re^ult.?  At  13, 
the  east  wall  leaned  over  at  the  top,  resting  against  the  west  wall  of  14* 
20  inches  distant;  the  northwest  and  south  walls  lay  on  the  ground,  as  if. 
they  had  been  evenly  pushed  over  outwards,  the  roof  attached  to  the  upper 
joists  in  their  normal  relation;  the  east  end  of  these  joists  rested  on  the 
wall  that  leaned  against  the  next  building,  and  the  west  end  resttrd  on  the 
floor,  which  had  not  been  moved ;  no  part  or  portion  had  been  carried 
away;  the  furniture  and  clothing  all  left  and  not  scattered;  two  persons 
under  the  leaning  joists  and  roof  uninjured.  No.  14,  built  o.f  wood,  had 
the  gables  burst  outward,  but  again  there  was  no  scattering. 

In  about  thirty  minutes  after  the  vortex  had  passed,  th^re  was  a  return 
current  from  the  north,  bearing  a  very  severe  hail  and  rain  storm,  accom- 
panied by  a  most  terrific  electrical  display.  There  was  no  electrical  dis- 
turbance— as  would  be  indicated  by  lightning  and  thunder — connected,  in 
any  manner,  with  the  vortices. 


*  This  is  sometimes  attributed  to  rarefaction  of  air  outside  of  the  house,  the  unbalanced 
internal  pressure  throwinjj  the  walls  outward.  To  say,  under  the  conditions  which  obtain 
in  a  tornado,  that  there  is  a  tendency  to  rarefaction  at  the  centre  of  the  vortex,  is  equivalent 
to  the  statement  that  the  wind  is  blowinjf. 

In  case  of  n  vortex  approaching  a  building,  the  inrushing  wind  would  cause  a  great 
pressure  on  the  windward  side  of  the  house,  and  the  pressure  on  the  lee  side  would  be  less. 
The  breaking  of  a  window  on  the  windward  side  would  transmit  the  pressure  to  the  inte- 
rior. The  support  of  the  side  walls  would  cause  the  lee  wall  to  be  most  vulnerable.  The 
side  walls  might  also  be  started  outwards,  and  the  reverse  winds,  after  the  tornado  has 
passed,  would  tend  to  throw  the  remaining  walls  outwards.  The  violence  of  the  wind 
would,  of  course,  determine  the  distance  to  which  the  ruins  would  be  scattered. 

F.E.N. 
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Report  on  Magnetic  Determinations  in  Missouri^   Sum- 
mer of  1879.* 

By  Francis  E.  Nipher,  Professor  of  Physics 
in  Washington  University. 

The  magnetic  survey  of  Mi ssouri,  begun  during  1878,  was  con- 
tinued during  the  summer  of  1879. 

The  instruments  used  were  the  same  as  in  1878,  except  that  a 
new  collimator  magnet  (marked  No.  i),  made  at  the  University 
work-shop,  was  used  for  declination  determinations,  and  a  mag- 
netometer was  also  constructed  in  order  that  declination  and 
intensity  determinations  might  be  made  at  the  same  time.  In  fit- 
ting up  this  magnetometer,  the  deflection  bar  of  the  Coast  Sur- 
vey instrument  D.3  was  used,  and  an  excellent  transit  was  loaned 
by  Blattner  &  Adam,  instrument  makers,  St.  Louis. 

I  also  take  pleasure  in  acknowledging  financial  aid  from  the 
following  named  persons  :  Wayman  Crow,  John  T.  Davis,  Wm. 
G.  Eliot,  Wm.  A.  Hargadine,  Edwin  Harrison,  Henry  Hitch- 
cock, Chester  H.  Krum,  Geo.  E,  Leighton,  Wm.  H.  Pulsifer, 
Jno.  R.  Shepley,  E.  C.  Simmons,  James  E.  Yeatman. 

The  following  named  railroads  furnished  free  transportation  to 
all  points  upon  their  roads :  Missouri  Pacific  ;  St.  Louis  and  San 
Francisco ;  St.  Louis,  Kansas  City,  and  Northern ;  Missouri, 
Kansas,  and  Texas. 

But  for  the  generous  aid  and  cooperation  which  has  thus  been 
extended,  it  would  have  been  impossible  to  have  continued  the 
work. 

I  was  accompanied  by  Mr.  Julius  W.  Shaub,  a  student  of  Wash- 
ington University,  whose  skill  and  care  in  experimenting  have 
contributed  greatly  to  the  value  of  the  work. 

In  some  cases  where  the  determinations  of  1878  were  thought 
to  be  unsatisfactory,  the  work  was  repeated  during  1879. 

Following  is  a  description  of  tlie  stations  where  observations 
were  made  during  1879.  The  numbers  are  continued  from  the 
previous  report. 

Station  18  a  —  lo-wa  City^  Iowa.     In  yard  of  Dr.  Morsman,   10  yds.  W. 
and  22  yds.  S.  of  the  S.W.  corner  of  house.     Meridian  from  polaris 

•  Read  October  6th,  1S79, 
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observations.  My  observations  within  the  city  limits  have  been  un- 
accountably discordant;  those  made  at  Stations  b  and  c  were  highly 
satisfactory. 

Station  i8  b—near  Iowa  City.  Farm  of  P.  Nipher,  17  yds.  S.and  11  yds. 
E.  of  the  S.E.  corner  of  the  house.  University  dome  bears  N.  64°  50'.  ^ 
E.,  being  distant  19,300  ft. 

Station  18  c — In  meadow  of  P.  Nipher,  90  yds.  E.  of  the  N.W.  corner  of 
the  house.  At  these  stations,  b  and  c,  independent  meridian  determin- 
ations were  made  by  polaris  observations. 

Station  19 — Glasgozi-,  Howard  Co.y  Mo,  Lat.  39°  13- '  »  ;  Lon.  92°  49.'  ,. 
At  the  intersection  of  Howard  and  Fifth  sts.  Polaris  observation  spoiled 
by  clouds.  Meridian  determined  by  equal  altitudes  of  sun.  No  gas 
pipes  in  Glasgow. 

Station  20— Chillicot he.  Livingston  Co,,  Mo,  Lat.  39®  47'  .4;  Lon.  93® 
34'. 5.  In  meadow  65  yds.  S.  of  house  of  Sydney  McWilliams.*  Spire 
of  public  school  building  bears  S.  16°  19'.  g  W.    Polaris  observation. 

Station  21  —  Carrollton,  Carroll  Co.y  Mo,  Lat.  39°  2i'.i;  Lon.  93® 
32 ' .  g.  Yard  of  Wm.  Eads ;  27  yds.  W.  and  35  yds.  S.  of  the  S.  W.  cor- 
ner of  his  house.  After  two  unsuccessful  attempts,  a  clear  night  gave  a 
fine  polaris  observation. 

Station  15 — Kansas  City^  Mo,  The  same  as  Station  15  of  1878.  While 
the  observations  of  this  year  were  being  made',  4-inch  gas  mains  were 
being  put  into  the  street  to  the*north,  and  distant  about  60 yds.  Too  far 
away  to  do  harm.     Meridian  by  equal  altitudes  of  the  sun. 

Station  22 — St,  Joseph^  Buchanan  Co,,  Mo,  Lat.  39°  45' -e?  Lon.  94® 
49'. 2.  About  a  mile  from  the  river  and  in  yard  of  Jas.  F.Barnard, 
45  yds.  N.  of  the  house,  and  13  yds.  from  front  fence.  A  li-inch  gas 
main  40  yds.  W.,  and  a  single  lamp  post  50  yds.  to  the  S.W.,  are  too 
far  away  to  do  harm.  No  other  pipes  near.  Meridian  by  polaris  ob- 
servation. 

Station  23  a — Maryville,  Nodaway  Co.,  Mo.  Lat.  40®  2i'.o;  Lon.  94*^ 
57'  .5.  In  park  of  the  Valley  House,  about  8  yds.  from  the  N.  and  W. 
fences.  The  track  of  the  K.  C.  &  C.  B.  Ry.  lay  100  yds.  E.  Passing 
locomotives  weighing  30  tons  did  not  appreciably  influence  the  needle. 
After  making  the  observations,  20  tons  of  railroad  iron  were  discovered 
lying  120  yds.  due  east.  To  guard  against  local  influence,  observa- 
tions were  made  at  the  two  stations  below.  Polaris  observation  for 
meridian. 

Station  23  b — Maryville.  On  prairie  120  yds.  N.W.  of  Station  a.  Me- 
ridian obtained  from  Station  a  by  triangle  formed  by  the  mark  and  the 
two  stations. 


♦  The  gentlemen  who  kindly  8:ave  us  the  use  of  their  {pounds  for  obser\ation,  will  re- 
ceive a  copy  of  this  report  as  an  expression  of  thanks. 
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Station  23  c — Maryville.  On  prairie  225  yds.  N.W.  of  Station  a  and 
325  yds.  from  the  track.     Meridian  deduced  from  Station  a. 

Station  16  b—Sedalia^  Pettis  Co.,  Mo.  Lat.  38°  42'  .2 ;  Lon.  93°  15'  .5 
The  meridian  observations  were  made  in  the  yard  of  Mr.  A.  D.  Jaynes* 
all  magnetic  observations  being  made  in  a  vacant  square  to  the  S.  and 
owned  by  E.  J.  Payn;  observations  midway  between  Ninth  st.  and  the* 
alley,  and  on  the  W.  side  of  the  lot.  The  nearest  piping  is  a  1 2-inch 
water  main,  with  a  4-inch  gas  main  on  Ohio  St.,  one  block  £.  of  the 
instruments.  The  observations  of  1878  were  made  within  25  ft.  of  this 
main,  and  were  certainly  influenced  by  it. 

Station  24  a — yefferson  City,  Cole  Co.,  Mo,  Lat.  38"  34'. «;  Lon.  92® 
09'. 0-  Observations  in  State-house  yard,  on  the  terrace  below  the  general 
level  of  the  yard.  Track  of  the  Mo.  Pacific  Ry.  100  yds.  N.E. ;  centre 
of  State-house  front  67  yds.  N.W.  No  influence  from  locomotives  and 
trains,  although  the  trial  was  made  with  the  needles  free  and  damped 
with  glycerine,  and  with  the  train  running  slowly,  and  at  full  speed,  as 
well  as  when  standing  to  the  N.E.  One  train  thus  tried  contained  six 
cars  loaded  with  railroad  iron.  Due  E.  115  yds.  was  a  foundry  and  ma- 
chine shop,  which  was  not  discovered  until  after  the  observations  were 
begun,  although  inquiry  was  made  for  such  causes  of  disturbance.  The 
owner  of  the  foundry  estimated  the  total  amount  of  iron  about  his  place 
at  20  to  30  tons.  It  is,  therefore,  quite  certain  that  the  foundry  was 
far  enough  away,  nevertheless  its  proximity  is  to  be  regretted.  The 
State-house  is  heated  by  stoves,  and  contains  no  iron.  Polaris  obser- 
vation for  meridian.  Intensity  was  determined  by  an  oscillation  series, 
the  number  of  oscillations  being  observed  by  Mr.  Chas.  F.  Jorden, 
time  being  taken  by  myself,  owing  to  the  temporary  absence  of  Mr. 
Shaub. 

Station  24  b — Jefferson  City.  66  yds.  S.W.  of  the  State-house,  nearly 
in  line  with  its  front,  and  83  yds.  from  the  centre  of  the  Arsenal,  which 
contains  5  tons  of  iron.  Polaris  observation  and  complete  intensity 
determination  were  made  here. 

Station  24  c—yefferson  City.  Observations  made  on  a  sand-bar  in  the 
middle  of  the  river  and  half  a  mile  above  the  State-house.  The  inten- 
sity was  determined  by  a  careful  oscillation  series,  the  magnetic  meri- 
dian by  a  single  reading  of  needle  No.  i  at  8:30  o'clock  a.m.,  and  the 
true  meridian  by  the  triangle  formed  by  the  mark  and  Stations  b  and 
c.  The  uncertainty  of  this  declination  is  certainly  not  over  7',  and  is 
probably  less. 

Station  24  d — yefferson  City.  A  little  less  than  a  mile  from  the  State- 
house,  in  the  peach  orchard  of  Philip  Chappell.  Centre  of  State-house 
dome  bears  N.  4°  31'.  9  E  Complete  determinations  made  here,  the  me- 
ridian being  determined  by  polaris  observations. 

Station  25 —  Washington,  Franklin  Co.     Lat.  38°  31'  .2  ;  Lon.  90**  58^.9 
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In  orchard  of  Dr.  E.  McLean,  to  the  N.E.  of  the  house,  105  yds.  from 
the  track  of  the  M.  P.  R,R.  and  135  yds.  from  the  river.  Polaris  observa- 
tion for  meridian.  The  declination  being  much  less  than  was  expected, 
it  was  re-determined  at  four  stations  around  the  primary  station  and 
about  40  yds.  distant,  the  meridian  being  deduced  from  the  observations 
at  the  primary  station.  The  magnetic  meridian  at  these  stations  was 
determined  approximately  by  a  single  observation  at  an  observed 
time  of  day.  These  observations  showed  diflferences  not  greater  than 
5'  from  the  mean  of  all  which  differed  about  i'  from  the  mean  of  two 
complete  determinations  made  at  the  primary  station.  Hence  no  local 
influence  present.  The  importance  of  making  the  Jefferson  City  and 
Washington  determinations  beyond  all  doubt  was  felt  while  rfn  the 
ground,  and  will  be  appreciated  on  inspection  of  the  chart  of  declina- 
tions. 

Station  26  a— H olden,  Johnson  Co.,  Mo,  Lat.  38°  37' . g  *»  ^on.  94®  03'. o- 
Observations  on  the  common  125  yds.  N.  of  the  depot.  Two  observations 
on  polaris  for  meridian.  In  the  observation  for  Aug.  11,  the  upper  tan- 
gent screw  was  used  by  mistake  in  adjusting  on  the  mark,  thus  destroy- 
ing the  first  mark  reading.  The  weights  of  the  two  observations  were 
taken  as  i  and  2. 

Station  26  b,  140  yds  W.  of  the  former  station.  Meridian  deduced  from 
observations  at  Station  a. 

Station  27  a — Lexington,  Lafayette  Co.,  Mo.  Lat.  39®  11 '.5;  Lon.  93® 
52 '.9.  On  the  "show  block"  to  the  E.  of  town.  Polaris  observation 
for  meridian.  The  declination  determination  differing  half  a  degree 
from  a  detenu i nation  which  others  had  made  in  the  court-house  yard, 
observations  were  made  at 

Station  27  b,  which  is  i  mile  distant  to  the  N.W.  from  the  former  station. 
Polaris  observations  were  also  made  here.  These  observations  were 
made  in  the  yard  of  the  Methodist  Female  College,  54  yds.  S.W.  of  the 
S.W.  corner  of  the  building.  Their  agreement  with  the  observations 
of  Station  a  was  very  satisfactory. 

Station  28  — ScAeil  City,  Vernon  Co..  Mo.  Lat.  38°  02'.^;  Lon.  94° 
04.'  fl.  On  the  prairie  E  of  town.  Meridian  determined  by  equal  alti- 
tudes of  the  sun. 

Station  29 — Parsons,  Labette  Co..  Ks.  Lat.  37°  jo'.q;  Lon.  95°  17'. 4. 
Observations  on  the  common  near  the  house  of  A.  Wilson,  and  70  yds. 
from  the  centre  of  the  street  in  front  of  the  "East-side  School-house." 
Polaris  observations  were  made  in  Mr.  Wilson's  yard. 

Station  30 — Springfield,  Greene  Co.,  Mo.  Lat.  37°  15.' g;  Lon.  93** 
14.'  g.  Station  84  yds.  a  little  W.  of  N.  of  the  N.W.  corner  of  Drury 
College,  in  a  pasture  field.  Meridian  by  polaris  observations  made  in 
the  yard  of  Drury  College. 
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Station  31 — Lebanon^  Laclede  Co.,  Mo,  Lat.  37°  48'. 0;  Lon.  92®  42'. 
On  the  commons  to  the  S.E.  and  in  front  of  the  Laclede  Hotel,  and  150 
yd%,  from  the  R.R.  track.  An  observation  on  Solaris  was  made  from 
the  piazza  of  the  hotel,  no  evening  mark  reading  having  been  taken,  and 
a  second  observation  was  made  in  the  yard  of  Josiah  McKnight.  These 
determinations  differed  3' ,  and  the  weights  of  the  two  were  taken  at  i 
and  3,  respectively.  In  the  absence  of  Mr.  Shaub,  I  received  very  satis- 
factory assistance  from  Master  William  Diftenderft'er. 

Station  14  e — St.  Louis.  On  the  grounds  of  Wm.  Glasgow,  cor.  Glasgow 
place  and  Garrison  av.;  31  yds.  to  the  Sheridan  av.  fence  and  59  yds.  to 
the  centre  of  Garrison  av.  It  was  afterwards  learned  that  a  water  main 
3  or  4  ft.  in  diameter  runs  up  the  centre  of  Garrison  av.  As  Station  a 
of  last  year  and  Station  e  are  equidistant  from  this  main,  and  on  oppo- 
site sides,  the  mean  for  the  two  stations  will  give  the  most  reliable  value 
for  declination,  which  is  6°  23.'  5.     Polaris  obs.  for  meridian. 

Station  32 — Collinsville^  Madison  Co.,  Ills.  About  9  miles  from  Wash- 
ington University,  and  a  little  N.  of  E.  Observations  made  in  the  yard 
of  Dr.  J.  L.  R.  Wadsworth,  a  few  feet  E.  of  the  centre  of  the  yard.  No 
gas  pipes  in  the  city  and  location  favorable.  Polaris  observation  for 
meridian.  At  the  two  stations  last  named,  Mr.  E.  A.  Engler  acted  as 
assistant. 

DECLINATION. 

Declinometer  No.  3  of  the  Coast  Survey  was  used. 

The  new  magnet,  ''No.  i,"  was  used  for  all  determinations 
after  July  11.  Its  axis  was  re-determined  at  nearly  all  stations, 
and  was  found  quite  constant.  The  scale  value  of  one  division 
of  this  magnet  is  i.'9o2'  Some  excellent  silk  furnished  by  the 
Nonotuck  Silk  Company  of  Florence,  Mass.,  was  sufficiently 
strong,  so  that  a  single  (combined)  fibre  would  carry  the  magnet. 
This  greatly  simplified  the  determination  of  the  torsion  correc- 
tion, rendering  it  much  more  constant,  and  reducing  its  value  to 
a  minimum. 

The  determinations  were  all  made  outside  of  the  tent,  and,  in 
order  to  protect  against  wind,  a  closely  fitting  hood  of  heavy  mus- 
lin was  drawn  around  the  magnet-house.  The  transit  was  also 
kept  covered  by  a  cloth.  • 

The  meridian  determinations  were,  in  three  cases,  made  by 
the  method  of  equal  altitudes  of  the  sun.  In  all  other  cases, 
the  reading  of  true  north  was  obtained  by  taking  the  reading  of 
the  pole  star  when  at  its  greatest  eastern  elongation,  subtracting 
the  azimuth  of  the  elongation  as  given  in  the  following  table : 
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Azimuth  of  Pole  Star  at  elongation  from  1878  to  1888. 


Year. 

Lata  32. 

Lata  34. 

Lat.  36. 

Lat.  38. 

Lata  40. 

i°45* 

Lata  42. 

Lat.  44a 

1878... 

i°35' 

i°37i 

i°39i 

I°43t 

i°48i 

I°52' 

1879... 

34* 

36! 

39* 

41* 

44* 

48 

51* 

1880... 

34  J 

36* 

38J 

4ii 

44* 

47* 

51 

1881... 

33i 

36 

38i 

41 

44 

47 

50* 

1882... 

33* 

3SJ 

38 

4oi 

43  J 

46} 

50* 

1883*. 

33 

I      35i 

37* 

40J 

43 

464 

49* 

1884... 

32i 

35 

37* 

39* 

42  i 

45* 

49* 

1885... 

32* 

34i 

36} 

39* 

42! 

45* 

49 

1886... 

32 

34 

36i 

39 

41 1 

45 

48* 

1887... 

3ii 

33  J 

36 

38* 

41* 

44* 

■48 

1888... 

31* 

:      33* 

35f 

38* 

41 

44 

47* 

This  table  is  calculated  for  the  first  of  July  of  each  year,  and  is 
taken  from  a  table  prepared  at  the  U.  S.  Coast  Survey  Office. 

The  following  table,  from  the  same  source,  gives  the  time  of 
elongation  of  the  pole  star  from  April,  1878,  to  April,  1888,  and 
between  the  latitudes  26°  and  50°  N.,  with  an  error  of  less  than 
five  minutes.     The  time  is  local  astronomical  time. 

Easter7i  Elongations, 


11*7  of 
Honlli' 

April. 

Ha            Ma 

May. 

June. 

H.            Ma 

July. 

August. 

SeptV. 

H.        M. 

•■•        M  • 

«••                Arl  • 

H.        M. 

I 

1837 

16  39 

14  37 

12  39 

10  37 

836 

7 

18     14 

16  16 

14  14 

12  16 

10  14 

8  12 

13 

17    50 

15  52 

13  50 

II  52 

9  50 

7  48 

19 

17    26 

15   28 

13  26 

II  29 

9  27 

7  25 

25 

17    03 

15  05 

13  03 

II  05 

9  03 

7  01 

Wes 

tern  Elongations. 

Octobcfa 

November, 

December. 

January. 

Febniuy. 

Maich. 

I 

18  27 

16    25 

14    28 

12    26 

10   24 

8  30 

7 

iS  04 

16  02 

14  04 

12    02 

10  00 

8  06 

13 

17  40 

15    38 

13   40 

^i   39 

9  35 

7  43 

19 

17 17 

15    15 

13  '7 

II     15 

9  13 

7  19 

35 

16  53 

14   51 

12    53 

10   51 

849 

655 

The  reductions  and  results  of  the  declination  work  are  given  in  a 
table  at  the  close  of  this  report,  and  the  lines  of  equal  declination 
are  also  represented  in  a  chart.     No  further  discussion  is  neces- 
sary until  the  completion  of  the  survey. 
Just  prior  to  engaging  in  the  work  of  1879,  ^^^  while  engaged 
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in  selecting  brass  for  a  new  magnetometer,  it  was  discovered  that 
the  central  (north)  leveling  screw  of  Declinometer  No.  3  was 
strongly  magnetic,  and  that  the  side  screws  in  the  magnet  box 
were  also  magnetic,  although  in  a  less  degree.  It  required  60 
milligrammes  of  iron  when  equidistant  to  counteract  the  attrac- 
tion of  the  lower  end  of  the  leveling  screw,  which  evidently  con- 
tains a  small  mass  of  iron.  The  correction  which  this  necessi- 
tates in  the  intensity  work  of  1878  will  be  discussed  further  on. 

Great  difficulty  was  found  in  obtaining  brass  sufficiently  free 
from  iron,  and  it  was  finally  found  necessary  to  obtain  selected 
specimens  of  copper  and  zinc  and  make  a  special  cast.  Even 
this  brass  was  not  pure,  and  although  the  screws  introduced  in 
Declinometer  No.  3  (viz.,  the  front  leveling  screw  and  two  side 
screws)  were  more  nearly  pure  than  the  old  ones,  the  corrections 
have  not  been  reduced,  the  effect  having  been  to  change  the 
direction  of  the  resultant  couple.  I  am  also  led  to  suspect  that 
brass  may  be  contaminated  by  contact  with  steel  tools,  although 
experiments  on  this  point  have  not  given  concordant  results,  and 
further  attention  must  be  given  to  it. 

The  full  extent  of  this  defect  was  not  discovered  until  the  close 
of  the  work  of  1879,  as  the  pressure  of  other  work  prevented  me 
from  giving  it  the  attention  which  it  should  have  received. 

In  order  to  determine  the  uncertainty  thus  introduced  into  our 
determination  of  declination,  the  deflections  produced  by  the  four 
screws  used  during  1878  were  carefully  measured  for  all  of  the 
24  possible  arrangements.     The  errors  are 

Greatest  possible  error,   ±2'. 

Probable  error,*  ±  o.'g* 

The  two  new  screws  used  in   1879  were  always  kept  on  the 

same  side  of  the  box,  although   they  may  have  been  transferred 

from  one  side  to  the  other  during  the  summer.    This  reduces  the 

number  of  possible  arrangements  to  8,  and  the  errors  were  found 

to  be  for  1879 — 

Greatest  possible  error,     it  2.' 
Probable  error,  db  o.  2. 

The  uncertainty  therefore  lies  inside  the  ordinary  limits  of  accu- 
racy in  declination  work,  and  the  relative  errors  are  even  less,  as 
it  was  always  the  custom — to  which  there  were,  perhaps,  two  or 


*  That  is,  half  of  the  errors  are  numerically  less  than   O. '  2)  the  rest  being  between 
db  0.'2   and   ±  2.%. 
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three  exceptions — to  retain  the  same  arrangement  of  screws. 
This  is  further  evidenced  by  the  satisfactory  agreement  of  obser. 
vations  repeated  at  the  same  place.  The  precautions  necessar}' 
for  the  elimination  of  these  errors  are  sufficiently  evident. 

HORIZONTAL    INTENSITY. 

All  determinations  were  made  under  a  tent,  which  was  so 
arranged  that  the  wind  could  always  be  prevented  from  striking 
the  instrument. 

The  determinations  at  Iowa  City  were  made  with  Declinome- 
ter No.  3  of  the  Coast  Survey,  and  magnets  Cg  and  C^y.  All 
subsequent  work  was  done  with  a  new  magnetometer  belonging 
to  Washington  University.  Magnets  Cg  and  C^^  with  the  old 
stirrup  were,  however,  used  for  this  work. 

At  each  station  an  oscillation  series  was  made  with  Cg.  The 
experiments  were  conducted  substantially  as  in  1878.  The  oscil- 
lations were  called  by  myself,  and  Mr.^  Shaub  noted  the  time  by 
means  of  the  watch  (Jiirgensen  10890).  In  this  way  it  was  found 
we  could  estimate  tenths  of  a  second  with  considerable  precision. 
It  is  scarcely  necessary  to  say  that  all  precautions  were  taken  to 
secure  an  unbiassed  reading  of  the  watch. 

The  following  will  serve  as  a  specimen  determination  : 

yefferson  City^  -Aug.  12. 


I 

Oscilla. 
tions. 

0 
10 
20 

30 

40 

\     50 

Time. 
H.      M.       s. 

9  13  41-5 

9  14  49-7 

9  ^5  5S.0 
9  17  06.2 

9  18  14.3 

9  19  22. g 

Time  of  loo 
Oscillations. 

100 

no 

120 

130 

1     140 

150 

9  25  04.0 
9  26  12.2 
9  27  20.7 
9  28  29.0 
9  29  37.0 
9  30  45-2 

Mean, 

Bll*             Da 

II    22. g 
II    22.^ 
II    22. y 
II    22.^ 
II    22.7 
II    22.g 

1 
1 

! 

il    22.83 
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Obsei*ved  time  of  100  oscillations,     .     .     .   6^2'.  ^  3 

Time  of  one  oscillation, ^'8263 

Correction  for  rate, o 'oooa 


■*         =■    "  '3260 


The  correction  for  the  rate  of  the  watch  is  one-fifth  of  the  cor- 
rection for  a  change  of  temperature  of  i**  F.,  and  hence  has  been 
omitted  in  the  reduction  of  all  the  work. 

The  watch  was  compared  several  times  during  the  summer, 
and  was  found  to  run  very  uniformly,  losing  3*  per  day.  It  was 
allowed  to  run  down  two  days  before  returning  to  St  Louis,  and 
hence  no  comparison  could  be  made  at  the  close  of  the  work. 
When  lying  face  upward,  as  in  making  observations,  it  was  found 
to  gain  4*.,  per  day. 

The  temperature  corrections  and  moment  of  inertia  as  function 
of  temperature  have  been  used  in  the  present  reduction  as  deter- 
mined in  1878.     (See  pp.  87  &  90.) 

Two  deflection  series  were  made  at  each  station,  the  distances 
(r)  between  the  deflecting  and  the  suspended  magnets  being  x.y^ 
ft.  and  2.QQ  ft.  In  the  latitude  of  Iowa  City,  the  suspended  mag- 
net was  deflected  to  the  limit  of  its  scale  when  the  two  magnets 
were  1.75  ft.  apart.  The  deflection  bar  was  only  4  ft.  in  length, 
so  that  while  the  values  of  r  are  perhaps  not  the  best,  they  were 
the  best  that  could  be  chosen  under  the  circumstances. 

The  values  -P  deduced  from  the  deflection  series  of  each  station 
are  given  in  a  table  following  (see  next  page). 

The  formula  for  the  calculation  is  given  in  the  former  report, 

p.  90. 
The  indiscriminate  mean  of  these  values  (P)  is  —  o.qq232* 
By  the  application  of  Peirce's  criterion,  the  values  for  July  5th 

and  September  13th  (the  first  and  last  of  the  series)  are  rejected  i 

hence  the  final  value  of  P  becomes 

-*^=  "T  ^'oios* 
Probable  error  of  mean,  dz  o.^qqi. 

The  special  values  of  the  factor      ^  —   2       become 

'°^-       [     "^(2)2    J  ~       9-99887 

iv— 9 
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which  values  have  been  used  in  the  reduction  of  the  deflection 
series. 

In  reducing  the  magnetic  moment  to  the  mean  temperature  of 
the  series,  a  mistake  was  made  in  the  former  report  (p.  93)  in 
using  the  temperatures  of  the  oscillation  series ;  that  of  the  de- 
flection series,  to  which  the  values  had  been  reduced,  should  of 
course  have  been  used.  Making  the  proper  correction,  the  mag- 
netic moment  of  Cg,  at  the  mean  temperature  of  90.8  for  the 
summer  of  1878,  is  represented  by  the  formula 

log.       ^^  =  9-87402+0-000064^5 

where  d  represents  the  number  of  days,  estimated  from  Aug.  3d. 
The  general  remarks  made  upon  this  result  arp  therefore  still 
applicable. 

During  1879  the  intensity  magnet  seems  to  have  been  in  a  more 
satisfactory  condition  than  in  1878.  The  change  (a)  in  the  value 
of  log.  m  being  assumed  constant,  we  have 

log.  m  =  log.  niQ  _  ad . 

Here  m  =.  the  magnetic  moment  on  days  of  observation  being 
reduced  to  the  mean  temperature  84.5. 
m^  =z  the  same  for  Aug.  10. 
d    =  the  time  in  days,  estimated  from  Aug.  10. 

Putting  log.  fftQ  —  log.  m  z=:y ,  the  residuals  take  the  form 

e  =  y  ^  ad  . 

The  most  probable  value  of  a,  as  deduced  from  the  22  obser- 
vations, is 

The  calculations  are  given  in  the  adjoining  table. 

For  reducing  the  observations  to  the  mean  temperature  84.5, 
the  following  formula  was  used : 

log.  m  =  log.  w,  [i  +  (/-84.5)  ^]  , 

where  ^  (the  temperature  constant)  is  0.0^048 ,  ^^  determined  in 
1878.  From  this  formula  the  following  table  was  calculated,  and 
was  used  in  the  reductions : 
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Hence  the  values 


a  =  -f  V"^  =  ^_'**5-»  =  +  o.o^ooao 


log.  fWo   =  9-87000 

_  ^  C^  =  o.._._ 

[i^2]  7  00  7 

and 

log.    m  =  9*87000—^*000020   ^* 

In  order  to  determine  the  corrections  to  be  applied  to  the 
determinations  of  intensity  in  1878  and  1879,  in  order  to  elimi- 
nate the  effect  of  the  magnetic  brass-work  of  the  instruments,  the 
following  experiments  were  made  in  the  physical  laboratory  of 
the  University. 

1.  Declinometer  No.  3  was  relieved  of  all  brass  connected  with 
it,  and  magnet  Cg  was  oscillated  to  determine  the  value  of  mHi 
the  value  m  being  assumed  constant.  The  scale  was  illuminated 
by  the  reflection  of  the  northern  sky  from  a  distant  plane  mirror. 
All  iron  in  the  room  was,  of  course,  left  undisturbed. 

The  laboratory  being  on  the  third  floor,  the  vibrations  of  the 
building  made  it  impossible  to  secure  as  good  results  as  might  be 
desired,  and  the  lack  of  time  for  systematic  work  made  it  impos- 
sible to  conduct  the  experiments  elsewhere.  • 

2.  The  same  magnet  was  oscillated  in  the  magnetometers  of 
1878  and  1879. 

Each  determination  was  corrected  for  torsion,  and  was  reduced 
to  the  mean  temperature  of  the  series. 
Inthe  following  tables, 

H  -=•  the  corrected  value,  or  the  intensity  of  the  field  when 

uninfluenced  by  the  brass-work. 
//"'  =  the  horizontal   intensity  with   the  magnetometer  01 

1878. 
H**  =  the  same  with  the  instrument  of  1879. 

A  preliminary  determination  made  October  25th  gave  the   fol 
lowing  result : 

log.  iw/r=  0.5,0 j6 ,     log- ^^' =0.60003 ; 

hence  H=  (1  +  0.0026)  ^'  • 

It  became  necessary  to  make  some  changes  which  altered 
the  value  of  H^  and  on  November  loth  a  new  series  was  begun. 

In  the  following  table  («)  are  numbers  which  indicate  the  or- 
•der  in  which  the  determinations  were  made.  As  will  be  observed, 


134 


TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 


they  were  so  arranged  as  to  detect  any  change  in  the  value  of  H 
during  the  series. 


!  Decl.  No.  3,  U.  S.  C.  S. 

University  Magnetoxn. 

DATE. 

Nov.  12 

13 

14 
16 

ii 

mH. 

3419 
34>7 
3415 
3413 
3413 
,  3414 

3415 

n, 

5 

6 

7 
'4 

'5 
16 

1 
j 

1 

DATE. 

i 

Nov.  14 
15 

16 

1 

m  H', 

3.401 
3.406 
3.406 

3403 
3409 

H. 

8 

9 
II 

12 
13 

1 

DATE.           mH**. 

i 

Nov.  10  .  3.444 

"      3-435 
"  '  3-444 
"      3-439 
15  1  3-435 

I 

2 

s 

4 
10 

Means.. 

3405', 

1  3-439 

Hence  for  the  correction  of  the  series  of  1878,* 

H=  (1+0.0029)  ^' ; 

and  for  the  values  of  1879, 

11=1    (l    _  O.(jo7o)   ^''  ' 

In  1879,  at  Iowa  City,  Decl.  No.  3  of  the  Coast  Survey  was- 
used,  with  the  new  leveling  screw.  A  similar  series  with  the 
instrument  thus  arranged  gave  on  November  17, 

ml/'"  . 

3*  38  9 
3*384 
3*38  8 

Mean,     3-397 

Hence,  *  N=  (i +0.0076)  ^'"• 

It  will  be  observed  that  while  the  lower  end  of  the  north  level* 
ing  screw  of  D.  No.  3  is  much  more  strongly  magnetic  than  any 
other  part  of  the  brass-work,  nevertheless  its  eflect  as  a  whole  is 
less  than  that  of  the  two  south  screws.  Hence  the  replacing  of 
the  original  north  screw  by  a  purer  one  has  increased  the  numeri- 
cal value  of  the  correction.  These  corrected  values  of -^  will  all 
be  tabulated  at  the  close  of  the  final  report  in  1880. 

Inclination, 

The  determinations  were  made  with  the  instrument  described 
in  the  former  report,  and  in  the  same  manner. 
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Declination, 

The  following  tables  give  the  calculations  for  the  work  of  the 
summer.  In  most  cases  the  mark  reading  in  the  first  table  is  the 
mean  of  readings  taken  in  the  evening  before  the  observation, 
and  in  the  morning  after  the  observation.  The  reading  of  the  two 
verniers  are  always  taken,  the  degrees  being  always  from  A. 

The  azimuth  of  the  mark,  as  given  in  the  7th  column,  is  esti- 
mated from  the  S.  and  from  the  station  where  the  star  observation 
was  made.  In  the  last  column,  the  azimuth  from  the  declination 
station  is  given.  This  is  deduced  from  the  previous  azimuth  by 
determining  at  each  station  the  angle  between  the  mark  and  the 
other  station.  These  angles  were  repeated  five  times.  This  plan 
was  adopted  in  order  to  get  a  morning  reading  of  the  mark.  It 
was,  of  t:ourse,  necessary  to  make  the  star  observations  at  some, 
point  where  the  transit  could  be  left  in  safety,  and  such  points 
were  not  always  suitable  for  magnetic  determinations. 

The  following  is  a  reduction  of  the  three  observations  on  the  sun  : 


Station. 

Date. 

July    21 

"      29 

Aug.  25 

No. 

of 

Obs 

7 
8 

5 

Mean  Time  of 

Series. 

1 

/. 

%  M+^0 

0. 

A.M. 

P.M. 

Glasgow 

Kansas  City  . . 
Schell  City  . . . 

n.  six*  S« 

8  30  44 

9  2907 

909  54 

H.  M.  S. 

407   33' 

3  16  18 

3  18  00' 

1 

57*^15'. 5 
43    31 -o 
46    08 

90*^30'  .5 

132  37  .5 
148  39  .1 

±o'.i 
d:o.  I — 
±0.  1+ 

Station. 


Glasgow . .  -  • 
Kansas  City 
Schell  City  . 


Cor. ,    South. 


Az.  of  Mark. 


89O26'  .8  W. 

o  .  ,46  35  .7  W. 

--2.4  148  41   .5180  00  .5I31  19  .oW, 


-2.9!  90°  33 '.4  180®  00'. 2 
--3.2;i32   40  .7I179  16  .4 


In  the  table,  /  represents  half  the  sidereal  interval  between  the 
morning  and  afternoon  series,  and  ^  (-/H--^')  is  the  uncor- 
rected rending  of  south.  Treating  this  quantity  as  constant,  the 
probable  error  of  the  mean  of  the  n  observations  is  given  in  col- 
umn e.  The  correction  due  to  the  change  of  solar  declination  is 
given  in  a  succeeding  column. 

The  formula  by  which  this  reduction  is  made  is  given  in  the 
former  report.     (See  p.  83.)* 

*  See  Chauvenet,  Pract-  Ast.  I.,  p.  433. 
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Intensity — Deflections. 


Station. 


Date. 


Iowa  City,  c 

it  it 

'Glasgow  .... 


ti 


Chillicothe . . 


(i 


Carrollton  .. 


Kansas  City . 

it 

St.  Joseph . . . 

Maryville,  a . 

it        t( 

• 

Sedalia,  ^  . . . 


u 


(I 


!  July 


tt 
tt 
it 
•t 
.( 
tt 
tt 
ft 
tt 
kt 


21 

t. 

*  t 

28 

tt 

29 

tt 


31 

tt 


JAug. 


Jefferson  City,  b  j 


tt 


tt 


tt 


tt' 


Washington . 
t. 


Holden 

tt 

....   a 

Lexington,  a 

tt  tt 

Schell  Citv.. 

tt 

Parsons,  Ks. 

tt        tt 

Springfield  • . 

tt 

Lebanon  . . . . 


tt 


St.  Louis.. . 
Colllnsvilie,  111 


t( 

n 

tt 

tt 

II 

t< 

tt 

tt 

ti 

t. 

t 

t 

t 
t 
t 
f 
t 


3 

tt 

8| 

tt' 

II. 

tti 

12 

tt' 


LOGARITHMS. 


tt 


tt 


86.0 

84.7 
88.0 

89-3 

88.1 

893 
82.5 

83-3 
8<;.8 

86.6 

94-7 
94.9 

81.5 

79-3 
82.6 

82.2 

82.7 

85-4 
76.0 

78.4 

74-1! 

74-i| 

86.8 

87.2 

86.0 

87.0; 

89. 7 

89-5 

91-5: 

93-7 
86.6 

89.2 

94.7 

9'>-5' 
Sept.  8.  64.6 

63.9' 

82.5 

80.7 


t . 

tt 
ft 


15 

tt 

-7! 

tt 

I 

21 


25 

tf 

26^ 
tt 

'^ 


tt< 
13 


rfl. 


2.00 

>-75 
2.00 

1-75 
2.00 

"7S 
00 

-75 

2. CO 

•75 
.00 

•75 
.00 

•75 
.00 

•75 
.00 

•75 
2.00 

75 
00 

75 
00 

75 
00 

75 
00 

75 

2. CO 

1-75 
2.00 

1-75 
2.00 

1-75 
2.00 

1-75 
2.00 

«-75 


1  + 


^    j  Corrected 
f  !    tan  u. 


72746 
89892 
68381 
86011 
6S699 
86070 
67486 

84813 
663  s6 
83806 
6726  s 
84646 
68815 
86216 

65984 

8359-1 
66401 

83798 
66668 
8406s 
66908 

84283 
6s8o7 

83«79 

67053 
84409 

65^97 
82570 

63642 

809%! 

63365 
80758 
64326 
81674 

67417 
8';c76 

68266 

85251 


0.00071 
0.00065 
0.00086 
0.00002 
0.00085 
0.C0088 
0.00L84 
0.00084 
0.00C75 
000089 
0.CO089 
o.ooc86 
0.00077 
0-C0085 
0.00089 
0.00083 
0.00086 
0.00093 
0.00091 
0.00091 
o.oor65 
0.C0075 
0.0C083 
0.00081 
0.00077 
0.00081 
0.00117 
0.00117 
0.C0104 
0.C01C9 
0.00108 
0.00109 
0.00117 
0.00116 
0.00129 
0.00132 
0.00128 
0.00124 


8-65309  I  9 
8.82490  )  9 

8.60945  o 

8.78628  9 

8.61268  9 

8.78675  9 

8.60051  9 

8.77409  9 

8.58914  9 

8.76406  9 

8.59835  9 

8. 77246  9 

8.61422  9 

8.78818  9 

8.58551  9 

8.76187  9 

8.58967  9 

8.76401  9 

8.59241  9 

8.76667  9 

»• 59454  9 

8.76869  9 

8.58371  9 

8.75769  9 

8.59612  9 

8.77003  9 

8.57899  9 

8.75197  9 

8.56224  9 

8.73.S64  9 

8.55878  9 

8.73373  9 

8.56921  9 

8.74296  9 

860033  9 

8.77722  9 

8.60880  9 

8.77889  9 


m 
H 


2550^ 

25'44 
21038 

21287 

2 1 361 

21334 

20I44 

20068 

9007 

9065 

9923 

9905 

21515 
21477 

8644 

8846 

9060 

9060 

9334 
9326 

9547 
9528 

8464 
8428 

9705 
9662 

7992 
7856 

6317 
6223 

.S971 
6032 

7014 

6955 
20126 

20381 

19973 
20525 
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Inclination,  or  Dip. 

Needle  No.  2. 

MARKED    END. 

Means  by  Polarities 



Result'g 

Station. 

Dip.     i  Oatc. 

North.       South. 

1 

Series  L 

Series  II. 

Iowa  City,  c  . . 

7i°57.i    72°o7'8 

72°05M 

7i°59'8 

72^02  .4 

July  W 

Glasgow 

69  47.7  17004.8 

70  03.0 

69  49-5 

69  56.3 

**      22 

Chillicothe  •  •  •  • 

70  17.0    70  13.5 

70  19. 1 

70  II. 5 

70  15-3 

cc      2^ 

Carrollton  .... 

69  21.3    69  31.5 

69  22.5 

69  30-3 

69  26.4 

**      2a 

Kansas  Citj. .. 

68  54-5    69  00.9 

69  10.3 

68  45.2 

68  57-7       "    29 

St.  Joseph 

69  3' -5  1  69  40-0 

69  43-0 

69  28.5 

69  35-7 

"      31 

Maryville,  3  . . . 

69  59.3    70  06.7 

70  II. 5 

69  54  5 

70  03.0 

Aug.  4 

Sedalia,  b 

68  37-8    68  51.3 

■  68  51.9 

68  37.2 

68  44-5 

**      8 

Jefferson  City,  d 

68  51.8    68  53.1 

68  55-2 

68  49.7 

68  52.5 

•*     12 

Washington . . . 

68  59.0  1  69  14.5 

69  08.1 

69  05-4 

69  06.7 

**     15 

Holden.  a   

68  17.3 

68  26.0 

68  30.7 

68  12.5 

68  21.6 

**     19 

Lexington,  b  .. 

69  00.7 

69  10.4 

69  16. I 

6S  55-1 

69  05.6 

"    22 

Schell  City .... 

68  05.4 

68  20.7 

68  21. I 

68  05 . I 

68  13. I 

«     25 

Parsons,  Ks.  . . 

66  57-7 

67  21.9 

67  14-3 

67  05.3 

67  09.8 

«*    26 

Springfield .... 

67  28.2 

66  51. I 

67  27-9 

66  51.4 

67  09. 6  i     **    29 

Lebanon 

67  463  '67  56.1  1 

67  55-7 

67  46. 7 

67  51-2  !     "    31 

Collinsville  . .. 

69  31-2    69  35.0 

69  41.6 

69  24.6 

69  33.1    Sep.  13 

1 

Needle  No.  3. 

1 
MARKED   END      '    Mcans  by  Polarities  , , 

1 

...                           Result'g 

Station. 

1                        Dip. 

Date. 

North. 

South. 

Series  I.  Series  II.  1 

1 

Iowa  City,  c  . . . 

72°3o'.7 

7i*'35'-5 

72°oi  I     72^05'  I  ;    72°o3'.i 

July  II 

Glasgow 

70  31.0 

69  26.1 

69  56.1    69  57.5  1    69  58.5 

«•    22 

Carrollton   .... 

70  04.5 

68    59.0   ; 

6930.2    6933.2      6931.7 

**    28 

Kansas  City  . . . 

69  23-5 

68  35.5  • 

68  52.9    69  06.2 

6859-5 

»•    29 

St.  Joseph 

70  23.2 

69  18.7 

69  52.8    69  49.1 

69  50.9 

**    31 

Mary  ville,  ^  . . . 

70  43-5 

69  33-6 

70  08  I     70  09. 0 

70  08.5 

Aug.  4 

Sedalia,  b 

69  32.7 

68  17. I 

68  59.3    68  50.4 

68  «J4-9 

**      8 

Jefferson  City,  d 

69  37-3 

68  20.6 

68  59-8    68  58.0  ! 

68  58.9 

«t      12 

Washington  . . . 

69  42.9 

68  34-3 

69  08.0    69  09.1 

69  c8.6 

**     15 

Holden,  a 

69  12.8 

68  01.3 

68  42.4    68  31.6 

68  37.0 

**     19 

Lexington,  b  . . 

69  54-9 

68  48.8 

69  25.4    69  18.3      69  21.8 

it     22 

Schell  City.... 
Parsons,  Ks.  .. 

69  00.8 

67  53-7 

68  33.7    68  20.8  ,    68  27.2 

"     25 

67  46.6 

66  43.2 

67  16.9    67  12.9 

67  14.9 

**     26 

Springfield .... 

67  06.3 

67  24.7 

67  16.4    67  14.6 

67  15-5 

**     29 

Lebanon 

68  36.9 

67  30.9 

68  07.1  1  68  00.8 

68  03.9 

**    3^ 

Collinsville  ... 

70  12.4     69  14. 1  1 

69  48.8  '  69  37.7 

69  43-2 

Sep.  13 
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Remarks  on  the  Results, 

The  chart  which  accompanies  this  report  represents  the  decli- 
nation determinations  thus  far  made  in  Missouri,  and  we  have 
added  a  map  of  the  adjoining  State  of  Iowa  in  order  to  represent 
the  results  of  a  preliminary  survey  of  Iowa  by  Dr.  G.  Hinrichs. 
The  isogonic  lines  here  shown  in  Iowa  are  given  as  published 
by  him,*  except  that  the  9°  and  8°  lines  in  central  Iowa  are 
thrown  half  a  degree  to  the  east,  my  results  four  miles  west  of 
Iowa  City  differing  from  Hinrich's  determinations  in  the  Uni- 
versity campus  by  this  amount.  The  determinations  made  in 
the  city  have  been  very  discordant,  and  not  much  reliance  is  to 
be  placed  upon  them.f 

On  inspection  of  the  chart  of  isogonic  lines  it  will  be  ob- 
served that  these  lines  exhibit  remarkable  flexures,  which  evi- 
dently bear  a  very  intimate  relation  to  the  drainage  systems  of 
the  regions. 

Prof.  Hinrichs  had  detected  these  flexures  in  1878,  but  his  sta- 
tions were  so  few  in  number  and  so  widely  separated  that  he  did 
not  feel  perfectly  certain  of  the  facts.  My  own  work,  begim  a 
little  earlier  during  the  same  year,  did  not  cover  enough  ground 
to  bring  out  these  features  during  1878.  During  the  summer  of 
1879,  however,  we  pushed  the  work  south  of  the  Missouri  river 
and  west  of  Lon.  92°  30' ,  and  the  evidence  on  this  point  was 
placed  beyond  all  question.  It  is  perhaps  worthy  of  remark,  that 
each  had  made  arrangements  for  the  survey  of  his  own  State 
without  the  knowledge  of  the  other. 

The  explanation  which  Prof.  Hinrichs  gives  of  these  irregu- 
larities is  contained  in  his  "  Theory  of  the  Magnetism  of  the 
Earth,"  published  in  Copenhagen  in  i860. 

His  hypothesis  is  that  the  earth's  magnetism  is  due  to  the  mo- 
tion (rotation  and  translation)  of  the  earth  in  ether,  thus  giving 
rise  to  ether  streams  in  the  earth ;  and  he  then  predicted  that 
ocean  currents,  by  virtue  of  the  motion  of  the  water,  would,  when 
properly  directed,  accelerate  or  retard  the  ether  stream,  thus  in- 


•  See  Weather  Report  for  April,  1878. 
The  Iowa  stations  arc  indicated  on  the  map  thus  "  o." 

t  Compare  my  own  determination  at  station  a  in  the  present  report. 
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creasing  or  diminishing  the  magnetic  intensity.  The  same  expla- 
nation he  now  applies  to  rivers. 

My  own  explanation  is  as  follows.  Assuming  the  existence 
of  earth  currents  of  electricity,  the  general  direction  of  which  is 
from  east  to  west,  they  distribute  according  to  well-known  laws, 
flowing  in  greatest  quantity  through  the  lines  of  least  resistance. 
The  magnetic  needle  tends  to  set  at  right  angles  to  the  current, 
following  the  well-known  law  enunciated  by  Ampere.  Where 
the  general  direction  of  the  moist  river  valley  is  at  right  angles 
to  the  normal  position  of  the  magnetic  needle,  the  position  of  the 
latter  is  not  changed,  as  the  tendency  of  the  needle  is  to  set  at 
right  angles  to  a  current  of  electricity.  In  such  a  valley  (as, 
for  instance,  in  the  Missouri  valley  between  Jefferson  City  and 
the  mouth  of  the  river),  the  direction  of  the  needle  should  be 
normal,  the  direction  in  which  the  water  flows  being  without 
(appreciable)  effect. 

Where  the  river  runs  at  right  angles  to  the  earth  currents,  the 
disturbing  cause  would  be  practically  removed,  as  there  would 
be  no  deflected  component  of  the  earth  current  along  the  river 
valley. 

The  maximum  effect  is  produced  in  the  case  of  rivers  making 
an  angle  of  45  degs.  with  the  general  direction  of  the  earth  cur- 
rents. Of  course,  this  effect  would  be  most  marked  where  the 
river  and  valley  is  very  large,  as  in  the  case  of  the  Mississippi 
and  Missouri,  or  where  we  have  an  immense  drainage  system 
consisting  of  long  rivers  and  creeks  running  parallel  and  in  the 
proper  direction,  as  is  the  case  on  the  eastern  slope  of  Iowa. 

At  present,  the  above  explanation  is  suggested  as  a  probable 
one.  During  next  summer  it  is  the  intention  to  make  simulta- 
neous determinations  of  the  intensity  of  earth  currents  in  the  Mis- 
souri valley  and  on  the  high  prairie  to  the  south.  This  will  be 
done  by  aid  of  private  telegraph  lines  which  will  be  built  for  the 
purpose.  It  is  the  intention  to  put  in  a  north  and  south,  and  an 
east  and  west  line  at  each  station,  making  also  simultaneous 
declination  determinations.  By  this  meaus  it  is  hoped  that  the 
question  may  be  solved. 

Whether  the  explanation  above  suggested  be  the  true  one  or 
not,  the  deflection  of  the  ii°  and  io°  lines  to  the  east  in  the  west- 
ern part  of  Iowa,  the  abrupt  bends  between  St.  Joseph  and  Kan- 
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sas  City  and  between  Glasgow  and  Jefferson  City,  the  westward 
bending  of  the  8**  and  8°  30'  lines  in  the  Osage  Valley  as  com- 
pared with  the  9°  line  in  the  same  latitude  and  the  remarkable 
flexures  in  eastern  Iowa,  are  all  in  harmony  with  it.     . 

A  comparison  of  these  lines  with  the  tables  of  declination  given 
in  the  two  reports  will  show  the  accuracy  with  which  the  facts  are 
represented.  , 

The  determinations  made  at  Jeflferson  City  (see  descriptions 
of  stations,  pp.  121-125)  are  likewise  of  interest  in  this  con- 
nection. 

In  the  following  table  d  represents  the  distance  (in  yards)  of  the 
observations  from  the  middle  of  the  river ;  H^  the  horizontal 
intensity,  and  d  the  observed  declination  ;  ^,  the  elevation  above 
high  water. 


Making  all  due  allowance  for  possible  influence  due  to  disturb- 
ing causes  at  stations  a  and  ^,  there  remains  strong  proof  of  a 
regular  and  marked  change  in  these  values  as  we  recede  from  the 
river,  and  a  more  minute  local  survey  is  therefore  contemplated 
in  order  to  determine  the  facts  beyond  question. 
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Contribution  to  the  anatomy  of  the  genus   Pentremites^ 

with  description  of  new  species. 

By  G.  Hambach. 

One  of  the  many  interesting  classes  of  fossils  belonging  to  our 
subcarniferous  fauna  is  that  of  the  Blastoida^  and  in  it  the  genus 
Pentremitcs  is  of  especial  interest,  not  only  on  account  of  the 
abundance  of  the  specimens  which  appear  in  some  of  the  strata, 
but  equally,  if  not  more  so,  on  account  of  their  excellent  state  of 
preservation  and  the  entire  absence  of  living  representatives. 

They  have  occupied  the  attention  of  many  able  writers,  and 
form,  according  to  current  opinion,  a  connecting  link  between 
the  true-  Crinoids  and  the  Echinoids^  with  perhaps  a  little  more 
resemblance  to  the  latter.  The  conclusions  arrived  at  by  the 
study  and  examination  of  more  or  less  suitable  material  in  regard 
to  the  anatomy  of  the  calcareous  shell  forming  the  calyx,  as  well 
as  of  the  functions  assigned  to  the  difterent  organs  preserved  in 
it,  are  by  no  means  unanimous  ;  and  as  the  specimens  are  in  most 
.cases  represented  by  insufficient  or  incorrect  figures,  the  external 
aspect  of  some  has  been  made  to  differ  so  much  from  that  of  oth- 
ers as  to  cause  the  creation  of  new  genera  or  of  separate  groups, 
although  the  pieces  forming  the  calyx  remain  the  same  in  number 
throughout  the  whole  genus,  and  one  who  allows  considerable 
latitude,  yet  may  not  justify  this  separation,  and  may  regard  the 
differences  as  specific  rather  than  generic.  ^ 

It,  therefore,  becomes  almost  a  necessity  to  recapitulate  the  his- 
tory of  this  genus  in  order  to  determine  the  true  condition  of  the 
fossil  in  question.  Having  had  an  opportunity  to  study  a  large 
and  excellent  material,  partly  in  my  own  possession,  and  num- 
bering several  thousand  specimens  in  almost  every  stage  of  pre- 
servation, I  may  be  able  to  contribute  something  to  our  present 
knowledge  of  this  curious  being.  In  describing  the  same  I  shall 
adopt  the  old  terminology  given  by  Roemer,  for  various  reasons : 
(i)  the  old  names  denote  more  clearly  the  forms  and  conditions 
of  the  object  to  which  they  are  applied — as  "radial  pieces,"  etc. ; 
(2)  as  already  mentioned,  the  specific  characters  and  number  of 
pieces  remain  the  same  throughout  the  whole  genus ;    (3)  they 

iv— 10 
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form  an  entirely  isolated  class  of  animals  belonging  neither  to 
Crinoids  nor  to  Echinoids. 

The  Pentremites  are  mainly  composed  of  two  parts,  i.e.  the 
calcareous  shell  and  the  softer  internal  organs.  The  former,  ge- 
nerally the  best  preserved  part,  is  variable,  globose,  ovoid,  pyri- 
form,  or  clavate,  composed  of  a  number  of  pieces  attached  to  a 
little  slender  column  by  which  the  animal  was  fixed  to  a  certain 
place. 

The  body  represents  a  closed  calcareous  shell,  with  a  few  open- 
ings on  the  summit,  the  poral  openings  of  the  ambulacral  field, 
and  a  small  opening  at  the  base.  We  observe  on  its  external  sur- 
face five  plainly  marked  areas,  called  pseudo-ambulacral  fields, 
passing  from  the  summit,  in  shape  of  a  star,  more  or  less  over  the 
sides  of  the  body.  The  following  table  gives  the  number  of 
pieces  characterizing  this  genus  : 

3  Basal  plates. 

5  Forked  plates  =  radial  pieces. 

5  Deltoid  plates  =  interradial  pieces. 

5  Lancet  plates. 

Poral  pieces,  irregular  in  number,  forming  with  the  latter  the  am- 
bulacral field,  which  is  covered  by  a  zigzag  plicated  integument 
and  pinnulas. 

Mouth  central. 

Anal  aperture  lateral. 

Ovarian  apertures  2X5  arranged  around  the  mouth. 

The  Base  or  Pelvis  (Muenster),  Plate  A,  Fig.  i.  —  This  is 
composed  of  three  pieces ;  two  equal  in  size  and  pentagonal,  the 
othe#  smaller  and  quadrangular.  Its  shape  varies  in  different 
species ;  in  some  it  is  in  the  form  of  a  flat  plate,  in  others  in  that 
of  a  reversed  cone  or  column.  It  is  perforated  in  the  centre  by 
a  very  small  opening  corresponding  to  that  of  the  column.  Its 
pieces  are  of  equal  thickness,  with  a  smooth  internal  surface. 
The  external  surface  is  plain,  or  marked  by  granules,  or  by  fine 
striae,  with  a  concentrically  lineated  round  or  triangular  articu- 
lating surface  for  the  column  in  the  centre.  This  articulating 
surface  is,  in  many  species  (as  sulcatus^  robustus^  pyriformis^ 
and  others),  surrounded  by  a  triangular  or  clover-leaf  shaped 
furrow,  which  induced  some  authors*  to  suppose  that  the  base 

*  Lyon  and  Billings. 
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was  composed  of  twice  three  pieces ;  but  numerous  examinations 
of  isolated  pelves  have  convinced  me  of  the  fact  that  this  furrow 
is  only  superficial  and  not  a  separating  suture.  It  is  correctly 
described  by  Quenstedt.* 

The  Forked  pieces. — The  forked  or  radial  pieces  are  five  in 
number.  In  shape  they  resemble  a  rectangle  in  which  the  upper 
corners  are  wanting.  The  forked  appearance  is  due  to  a  sinus, 
of  varying  depth,  which  runs  obliquely  from  the  superior  margin 
inwardly,  so  that  the  surface  between  its  external  margins  is 
larger  than  that  between  the  internal  ones.  It  slopes  towards 
one  side  and  thus  gives  each  prong  a  more  or  less  three-cornered 
appearance.  The  internal  oblique  surfaces  of  the  prongs  are  cov- 
ered with  a  number  of  minute  transverse  ledges  (Plate  a^  Fig.  2) 
which  connect  them  with  the  poral  pieces.  At  the  base  of  the 
sinus  are  two  little  crests  to  support  the  apex  of  the  lancet  pieces. 
The  base  of  the  fork  pieces,  as  indicated  by  the  sinus,  varies  very 
much  in  form  and  size  from  a  little  lamella  barely  large  enough 
to  furnish  a  support  for  the  prongs,  to  a  most  solid  and  substan- 
tial part  of  the  piece :  see  Plate  a.  Fig.  2a,  as  in  P.  sulcatus  and 
others.  In  such  cases  the  transverse  diameter  of  the  fork  pieces 
at  the  apex  of  the  ambulacral  field  presents  a  triangular  or  semi- 
lunar form  with  the  greatest  surface  at  the  point  from  which  the 
external  surface  slopes  downward  and  inward  :  see  Plate  a.  Fig. 
3.  The  lower  margin  forming  the  connection  is  then  equally  as 
thick  as  that  of  the  basal  pieces.  The  interior  surface  of  the  base 
portion  of  such  a  fork  piece,  which  in  some  cases  is  as  large  or 
larger  than  the  prongs  themselves,  is  straight  or  concave,  and  the 
form  of  cast  accordingly  receives  such  modifications  that  it  may 
seem  to  belong  to  an  entirely  different  individual ;  for  example, 
Pentremites  laterniformis  (Shum.)  is  a  cast  of  P,  sulcatus.^ 

*  Quenstedt,  Handbuch  der  Petrefaktenkunde,  p.  755. 

t  It  seems  that  it  is  not  generally  understood  to  what  species  the  cast  described  by  Dr. 
Shumard  as  PeniremiUx  laterniformis  belongs ;  for  S.  A.  Miller,  as  well  as  the  Doctor,  but 
not  Rsmer,  takes  it  to  be  identical  with  P.  ohliquatus  (see  Miller's  Palseozoic  Fossils,  p. 
C6,  and  Trans,  of  the  St.  J..ouis  Acad,  of  Science,  vol.  ii.  p.  384) .  I  will  state  here  that  I 
have  seen  the  original  specimen  serving  the  Doctor  for  his  description .  and  that  I  afterwards 
collected  specimens  in  the  same  locality  from  which  the  Doctor's  specimen  was  obtained, 
showing  P.  mlcatus  (Roemer)  on  one  side  and  the  lattrmi/ormis  on  the  other  side  tee 
PI.  B,  Fig.  10),  convincing  me  without  doubt  to  which  fossil  this  cast  belongs.  The  lower 
pentagonal  portion  of  the  body  is  due  to  the  straight  inner  surface  of  the  lower  part  of  the 
fork  pieces. 
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sas  City  and  between  Glasgow  and  Jefferson  City,  the  westward 
bending  of  the  8®  and  8®  30'  lines  in  the  Osage  Valley  as  com- 
pared with  the  9°  line  in  the  same  latitude  and  the  remarkable 
flexures  in  eastern  Iowa,  are  all  in  harmony  with  it.     . 

A  comparison  of  these  lines  with  the  tables  of  declination  given 
in  the  two  reports  will  show  the  accuracy  with  which  the  facts  are 
represented.  , 

The  determinations  made  at  Jeflferson  City  (see  descriptions 
of  stations,  pp.  1 21-125)  ^^^  likewise  of  interest  in  this  con- 
nection. 

In  the  following  table  d  represents  the  distance  (in  yards)  of  the 
observations  from  the  middle  of  the  river ;  H^  the  horizontal 
intensity,  and  8  the  observed  declination  ;  h^  the  elevation  above 
high  water. 


Station. 

c 
a 
b 
d 


d. 


O 
200 

1000 


H. 


4.688 

4-7 '3 
4.776 

4.767 


<J. 

».. 

8° 

47' 

.6 

0 

8. 

47 

.0 

75  ft- 

8. 

33 

•4 

85  " 

8. 

27 

.2 

about 

125  " 

Making  all  due  allowance  for  possible  influence  due  to  disturb- 
ing causes  at  stations  a  and  ^,  there  remains  strong  proof  of  a 
regular  and  marked  change  in  these  values  as  we  recede  from  the 
river,  and  a  more  minute  local  survey  is  therefore  contemplated 
in  order  to  determine  the  facts  beyond  question. 
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Contribution  to  the  anatomy  of  the  genus   Pentremites^ 

with  description  of  new  species. 

By  G.  Hambach. 

One  of  the  many  interesting  classes  of  fossils  belonging  to  our 
subcarniferous  fauna  is  that  of  the  Blastoida^  and  in  it  the  genus 
Pentreniites  is  of  especial  interest,  not  only  on  account  of  the 
abundance  of  the  specimens  which  appear  in  some  of  the  strata, 
but  equally,  if  not  more  so,  on  account  of  their  excellent  state  of 
preservation  and  the  entire  absence  of  living  representatives. 

They  have  occupied  the  attention  of  many  able  writers,  and 
form,  according  to  current  opinion,  a  connecting  link  between 
the  true  Crinoids  and  the  Echinoids^  with  perhaps  a  little  more 
resemblance  to  the  latter.  The  conclusions  arrived  at  by  the 
study  and  examination  of  more  or  less  suitable  material  in  regard 
to  the  anatomy  of  the  calcareous  shell  forming  the  calyx,  as  well 
as  of  the  functions  assigned  to  the  different  organs  preserved  in 
it,  are  by  no  means  unanimous  ;  and  as  the  specimens  are  in  most 
.cases  represented  by  insufficient  or  incorrect  figures,  the  external 
aspect  of  some  has  been  made  to  differ  so  much  from  that  of  oth- 
ers as  to  cause  the  creation  of  new  genera  or  of  separate  groups, 
although  the  pieces  forniing  the  calyx  remain  the  same  in  number 
throughout  the  whole  genus,  and  one  who  allows  considerable 
latitude,  yet  may  not  justify  this  separation,  and  may  regard  the 
differences  as  specific  rather  than  generic.  ^ 

It,  therefore,  becomes  almost  a  necessity  to  recapitulate  the  his- 
tory of  this  genus  in  order  to  determine  the  true  condition  of  the 
fossfl  in  question.  Having  had  an  opportunity  to  study  a  large 
and  excellent  material,  partly  in  my  own  possession,  and  num- 
bering several  thousand  specimens  in  almost  every  stage  of  pre- 
servation, I  may  be  able  to  contribute  something  to  our  present 
knowledge  of  this  curious  being.  In  describing  the  same  I  shall 
adopt  the  old  terminology  given  by  Roemer,  for  various  reasons : 
(i)  the  old  names  denote  more  clearly  the  forms  and  conditions 
of  the  object  to  which  they  are  applied — as  "radial  pieces,"  etc. ; 
(2)  as  already  mentioned,  the  specific  characters  and  number  of 
pieces  remain  the  same  throughout  the  whole  genus ;    (3)  they 
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sas  City  and  between  Glasgow  and  Jefferson  City,  the  westward 
bending  of  the  8°  and  8°  30'  lines  in  the  Osage  Valley  as  com* 
pared  with  the  9°  line  in  the  same  latitude  and  the  remarkable 
flexures  in  eastern  Iowa,  are  all  in  harmony  with  it.     . 

A  comparison  of  these  lines  with  the  tables  of  declination  given 
in  the  two  reports  will  show  the  accuracy  with  which  the  facts  are 
represented.  , 

The  determinations  made  at  JeflTerson  City  (see  descriptions 
of  stations,  pp.  1 21-125)  are  likewise  of  interest  in  this  con- 
nection. 

In  the  following  table  d  represents  the  distance  (in  yards)  of  the 
observations  from  the  middle  of  the  river ;  H^  the  horizontal 
intensity,  and  d  the  observed  declination ;  h^  the  elevation  above 
high  water. 


Station. 


H. 


rJ. 


k.. 


c 

0 

4.688 

8°  47' .6 

0 

a 

200 

4-7'3 

8.  47  .0 

75  ft- 

b 

275 

4.776 

8-  33  -4 

85  « 

d 

1000 

4.767 

8.  27  .2 

about  125  " 

Making  all  due  allowance  for  possible  influence  due  to  disturb- 
ing causes  at  stations  a  and  3,  there  remains  strong  proof  of  a 
regular  and  marked  change  in  these  values  as  we  recede  from  the 
river,  and  a  more  minute  local  survey  is  therefore  contemplated 
in  order  to  determine  the  facts  beyon(^«  question. 
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Contribution  to  the  anatomy  of  the  genus   Pentremites^ 

with  description  of  new  species. 

By  G.  Hambach. 

One  of  the  many  interesting  classes  of  fossils  belonging  to  our 
subcarniferous  fauna  is  that  of  the  Blastoida^  and  in  it  the  genus 
Pentremitcs  is  of  especial  interest,  not  only  on  account  of  the 
abundance  of  the  specimens  which  appear  in  some  of  the  strata, 
but  equally,  if  not  more  so,  on  account  of  their  excellent  state  of 
preservation  and  the  entire  absence  of  living  representatives. 

They  have  occupied  the  attention  of  many  able  writers,  and 
form,  according  to  current  opinion,  a  connecting  link  between 
the  true  Crinoids  and  the  Echinoids^  with  perhaps  a  little  more 
resemblance  to  the  latter.  The  conclusions  arrived  at  by  the 
study  and  examination  of  more  or  less  suitable  material  in  regard 
to  the  anatomy  of  the  calcareous  shell  forming  the  calyx,  as  well 
as  of  the  functions  assigned  to  the  different  organs  presei'ved  in 
it,  are  by  no  means  unanimous  ;  and  as  the  specimens  are  in  most 
.cases  represented  by  insufficient  or  incorrect  figures,  the  external 
aspect  of  some  has  been  made  to  differ  so  much  from  that  of  oth- 
ers as  to  cause  the  creation  of  new  genera  or  of  separate  groups, 
although  the  pieces  forniing  the  calyx  remain  the  same  in  number 
throughout  the  whole  genus,  and  one  who  allows  considerable 
latitude,  yet  may  not  justify  this  separation,  and  may  regard  the 
differences  as  specific  rather  than  generic.  ^ 

It,  therefore,  becomes  almost  a  necessity  to  recapitulate  the  his- 
tory of  this  genus  in  order  to  determine  the  true  condition  of  the 
fossil  in  question.  Having  had  an  opportunity  to  study  a  large 
and  excellent  material,  partly  in  my  own  possession,  and  num- 
bering several  thousand  specimens  in  almost  every  stage  of  pre- 
servation, I  may  be  able  to  contribute  something  to  our  present 
knowledge  of  this  curious  being.  In  describing  the  same  I  shall 
adopt  the  old  terminology  given  by  Roemer,  for  various  reasons : 
(i)  the  old  names  denote  more  clearly  the  forms  and  conditions 
of  the  object  to  which  they  are  applied — as  "radial  pieces,"  etc. ; 
(2)  as  already  mentioned,  the  specific  characters  and  number  of 
pieces  remain  the  same  throughout  the  whole  genus ;    (3)  they 
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form  an  entirely  isolated  class  of  animals  belonging  neither  to 
Crinoids  nor  to  Echinoids. 

The  Pentremites  are  mainly  composed  of  two  parts,  i.e.  the 
calcareous  shell  and  the  softer  internal  organs.  The  former,  ge- 
nerally the  best  preserved  part,  is  variable,  globose,  ovoid,  pyri- 
form,  or  clavate,  composed  of  a  number  of  pieces  attached  to  a 
little  slender  column  by  which  the  animal  was  fixed  to  a  certain 
place. 

The  body  represents  a  closed  calcareous  shell,  with  a  few  open- 
ings on  the  summit,  the  poral  openings  of  the  ambulacral  field, 
and  a  small  opening  at  the  base.  We  observe  on  its  external  sur- 
face five  plainly  marked  areas,  called  pseudo-ambulacral  fields, 
passing  from  the  summit,  in  shape  of  a  star,  more  or  less  over  the 
sides  of  the  body.  The  following  table  gives  the  number  of 
pieces  characterizing  this  genus  : 

3  Basal  plates. 

5  Forked  plates  =  radial  pieces. 

5  Deltoid  plates  ==  interradial  pieces. 

5  Lancet  plates. 

Poral  pieces,  irregular  in  number,  forming  with  the  latter  the  am- 
bulacral field,  which  is  covered  by  a  zigzag  plicated  integument 
and  pinnulas. 

Mouth  central. 

Anal  aperture  lateral. 

Ovarian  apertures  2X5  arranged  around  the  mouth. 

The  Base  or  Pelvis  (Muenster),  Plate  A,  Fig.  i.  —  This  is 
composed  of  three  pieces ;  two  equal  in  size  and  pentagonal,  the 
othe#  smaller  and  quadrangular.  Its  shape  varies  in  different 
species ;  in  some  it  is  in  the  form  of  a  flat  plate,  in  others  in  that 
of  a  reversed  cone  or  column.  It  is  perforated  in  the  centre  by 
a  very  small  opening  corresponding  to  that  of  the  column.  Its 
pieces  are  of  equal  thickness,  with  a  smooth  internal  surface. 
The  external  surface  is  plain,  or  marked  by  granules,  or  by  fine 
striae,  with  a  concentrically  lineated  round  or  triangular  articu- 
lating surface  for  the  column  in  the  centre.  This  articulating 
surface  is,  in  many  species  (as  sulcatus^  robustus^  pyrifortnis^ 
and  others),  surrounded  by  a  triangular  or  clover-leaf  shaped 
furrow,  which  induced  some  authors*  to  suppose  that  the  base 


*  Lyon  and  Billing^s. 
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was  composed  of  twice  three  pieces ;  but  numerous  examinations 
of  isolated  pelves  have  convinced  me  of  the  fact  that  this  furrow 
is  only  superficial  and  not  a  separating  suture.  It  is  correctly 
described  b}'  Quenstedt.* 

The  Forked  pieces, — The  forked  or  radial  pieces  are  five  in 
number.  In  shape  they  resemble  a  rectangle  in  which  the  upper 
corners  are  wanting.  The  forked  appearance  is  due  to  a  sinus, 
of  varying  depth,  which  runs  obliquely  from  the  superior  margin 
inwardly,  so  that  the  surface  between  its  external  margins  is 
larger  than  that  between  the  internal  ones.  It  slopes  towards 
one  side  and  thus  gives  each  prong  a  more  or  less  three-cornered 
appearance.  The  internal  oblique  surfaces  of  the  prongs  are  cov- 
ered with  a  number  of  minute  transverse  ledges  (Plate  a,  Fig.  2) 
which  connect  them  with  the  poral  pieces.  At  the  base  of  the 
sinus  are  two  little  crests  to  support  the  apex  of  the  lancet  pieces. 
The  base  of  the  fork  pieces,  as  indicated  by  the  sinus,  varies  very 
much  in  form  and  size  from  a  little  lamella  barely  large  enough 
to  furnish  a  support  for  the  prongs,  to  a  most  solid  and  substan- 
tial part  of  the  piece :  see  Plate  a.  Fig.  2a,  as  in  P,  sulcatus  and 
others.  In  such  cases  the  transverse  diameter  of  the  fork  pieces 
at  the  apex  of  the  ambulacral  field  presents  a  triangular  or  semi- 
lunar form  with  the  greatest  surface  at  the  point  from  which  the 
external  surface  slopes  downward  and  inward  :  see  Plate  a.  Fig. 
3.  The  lower  margin  forming  the  connection  is  then  equally  as 
thick  as  that  of  the  basal  pieces.  The  interior  surface  of  the  base 
portion  of  such  a  fork  piece,  which  in  some  cases  is  as  large  or 
larger  than  the  prongs  themselves,  is  straight  or  concave,  and  the 
form  of  cast  accordingly  receives  such  modifications  that  it  may 
seem  to  belong  to  an  entirely  different  individual ;  for  example, 
Pentremites  laterniformis  (Shum.)  is  a  cast  of  P,  sulcatus,^ 

*  Quenstedt,  Handbuch  der  Pctrefaktenkunde,  p.  755. 

t  It  seems  that  it  is  not  generally  understood  to  what  species  the  cast  described  by  Dr. 
Shumard  as  Pentremitex  laterniformis  belongs;  for  S.  A.  Miller,  as  well  as  the  Doctor,  but 
not  Roemer,  takes  it  to  be  identical  with  P.  ohliquatus  (see  Miller's  Palaeozoic  Fossils,  p. 
C6,  and  Trans,  of  the  St  J«ouis  Acad,  of  Science,  vol.  ii.  p.  ^SO*  I  will  state  here  that  I 
have  seen  the  original  specimen  serving  the  Doctor  for  his  description .  and  that  I  afterwards 
collected  specimens  in  the  same  locality  from  which  the  Doctor's  specimen  was  obtained, 
showing  P.  tuieatus  (Roemer)  on  one  side  and  the  laterniformis  on  the  other  side  see 
PI.  B,  Fig.  10),  convincing  me  without  doubt  to  which  fossil  this  cast  belongs.  The  lower 
pentagonal  portion  of  the  body  is  due  to  the  straight  inner  surface  of  the  lower  part  of  the 
fork  pieces. 
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The  external  edges  are  flattened  to  form  a  surface  for  connection 
with  the  adjoining  pieces,  and  the  upper  points  of  the  prongs 
slope  inwardly  for  connection  with  the  lower  lateral  processi  of 
the  deltoid  pieces.  Their  external  surface  is  plain,  or,  when 
ornamented,  the  ornamentation  is  similar  to  that  of  the  pelvis. 
Two  of  the  fork  pieces  rest,  each  on  one  of  the  pentagonal  plates ; 
while  the  three  others  rest,  each  on  two  adjoining  ones. 

The  Deltoid  pieces,  —  The  deltoid  pieces,  which  may  be  re- 
garded as  keystones  in  the  arch  forming  the  roof  of  the  calyx, 
may  be  divided  into  two  parts,  on  account  of  their  structure  (see 
Plate  a,  Fig.  4  &  5  a  ^),  i.e.  one  external  lateral,  from  which  the 
name  is  derived,  and  one  internal  horizontal  which  enters  into 
the  composition  of  the  central  orifice  and  in  part  of  its  surround- 
ing openings. 

The  external  lateral  part,  when  present,  has,  as  the  name 
denotes,  a  more  or  less  deltoid  or  arrow-head  shape,  with  two 
unequal  angles.  It  varies  very  much  in  size,  fiom  a  hardly 
perceptible  piece  to  the  most  essential  part  of  the  calyx,  as  in 
Pentremitcs  Sayi,  In  some  species  its  external  surface  is  orna- 
mented. The  most  obtuse  of  the  angles  is  directed  downward, 
and  has  (in  the  typical  species)  on  its  lower  oblique  margins  two 
processi  running  obliquely  and  inwardly,  which  are  hidden  ex- 
ternally by  the  superior  points  of  the  fork  pieces. 

The  internal  horizontal  part,  i.e.  the  main  and  base  portion  of 
the  body,  because  it  is  never  missing,  is  lamellar  running^  from 
the  interior  outwards,  where  its  apex  suddenly  developes  into  the 
deltoid  expanded  surface ;  or,  when  this  is  absent,  the  apex  re- 
ceives a  three-cornered  incision  for  the  reception  of  the  acute 
points  of  the  fork  pieces.  The  interior  portion  is  expanded  on 
each  side  and  concave,  thus  forming  the  central  orifice  (s.  annu^ 
lus  centralis^  Plate  a.  Fig.  8),  as  well  as,  in  connection  with  the 
lancet  pieces,  the  surrounding  openings.  Its  position  is  a  little 
oblique  and  therefore  the  external  diameter  is  less  than  the  inter- 
nal. It  is  thicker  than  it  is  wide,  and  has  a  lower  concave  edge, 
thus  giving  to  the  calyx  its  dome  shape.  On  each  side  it  has  an 
oblique  plicated  lamella  sloping  from  the  centre  to  the  deltoid 
expansion  for  the  support  of  the  hydrospiric  plicas  and  ovarian 
tubes.     The  upper  edge  is  convex,  so  that,  in  some  species,  the 


HAMBACH — ANATOMY  OF  THE  GENUS  PENTREMITES,  ETC.      I49 

acute  point  of  the  deltoid  edge  becomes  a  projecting  rostrum 
above  the  summit  of  the  calyx,  whereas  in  others,  as  for  instance 
Pentremites  Norwoodi^  the  expansion  is  lateral  and  horizontal, 
in  which  case  it  is  perforated  in  the  centre  to  afford  a  passage  for 
the  ovalum. 

The  Ambulacral  jield  (see  Plate  a,  Fig.  6  &  7).  —  The  am- 
bulacral  field,  i.e.  the  calcareous  portion  of  it,  is  composed  of 
three  parts  and  the  pinnulse  :  first,  the  lancet  piece ;  second,  the 
poral  pieces ;  third,  the  zigzag  plicated  integument  covering  the 
former. 

A.  The  lancet  piece,  which  varies  very  much  according  to  the 
dimensions  of  the  ambulacral  field,  from  a  regular  lancet-shaped 
piece  to  a  mere  linear  lamella,  closes  the  ambulacral  opening, 
with  the  exception  of  a  three-cornered  furrow  on  each  side. 

Its  anterior  side  is  smooth  and  slightly  convex,  whereas  the 
posterior  is  concave,  semilunar,  and  grooved  in  its  whole  length 
for  the  reception  of  some  duct  or  vessel.  On  this  side  we  find, 
on  its  upper  portion,  a  little  process,  which  is  concave  laterally 
and  three-cornered  at  the  apex,  by  which  it  connects  with  the 
<innulus  centralis  ;  its  lateral  concave  furrow  forms,  in  connec- 
tion with  the  corresponding  portion  of  the  deltoid  piece,  the  ova- 
rian aperture.  In  the  majority  of  the  species,  or  at  least  in  the 
typical  ones,  as  Pentremites  Jiorealis^  sulcatus^  pyriformis^  etc., 
the  width  of  the  lancet  piece  is  half  as  great  as  that  of  the  ambu- 
lacral field,  being  also  pierced  through  the  centre,  in  its  whole 
length,  by  a  very  fine  canal,  which  led  Mr.  Rofe*  to  suppose 
that  it  was  composed  of  two  pieces.  Numerous  examinations  of 
cross-sections  have  convinced  me,  however,  that  this  is  not  the 
case,  as  I  have,  in  entirely  well-preserved  specimens,  found  this 
minute  canal  right  in  the  centre  (see  Plate  a.  Fig.  p)-,  also,  in 
«ome  specimens,  either  near  the  anterior  or  posterior  surface.  In 
specimens  in  which  the  opening  is  in  the  centre,  it  may  be  seen 
laid  open  externally  if  the  covering  layer  is  removed  by  process 
of  weathering  or  acid,  though  in  the  majority  of  cases  it  will  pro- 
bably be  found  entirely  obliterated  and  therefore  invisible. 

B.  Poral  pieces.   These  pieces  which,  in  typical  cases,  are  very 

♦  Gcol.  Mag.,  vol.  ii.  p.  349. 
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small  three-cornered  segments  of  about  ^  of  an  inch  in  thick- 
ness, have  unequal  margins,  of  which  the  largest,  joining  wHIi 
the  fork  piece,  is  convex,  while  the  opposite  one,  joining  with 
the  lancet  piece,  is  concave.  They  close  up  the  furrow  on  each 
side  of  the  lancet  piece,  and  according  to  its  dimensions  they 
will  vary  in  size  like  the  rest  of  the  pieces  forming  the  calyx. 
They  are  inserted  edgeways,  and  have,  on  each  side  of  the  margin 
which  connects  with  the  fork  piece,  a  minute  semilunar  sulcus, 
which  with  its  opposite  fellow  forms  a  poral  opening  (sec  PI.  a^ 

Fig.  7)- 

c.  The  zigzag  plicated  integument.     This  may  be  regarded  as 
a  band,  which  is  transversely  plicated  and  covers  the  whole  am- 
bulacral  field  ;    it  was  probably  of  an  elastic  texture  during  the 
lifetime  of  the  animal.     It  commences  at  the  a'pex  of  the  ambula- 
cral  field  running  in  a  zigzag  from  the  lateral  margn  to  the  me- 
dian line,  so  that  the  poral  openings  are  always  placed  between 
two  returning  folds,  which  are  flattened   here  to  form  a  sort  of 
articulating  surface  for  the  pinnulai.     It  ascends  in  this  manner,, 
covering  half  of  the  ambulacral  field  to  the  summit  of  the  calyx, 
where  it  surrounds  in  a  very  acute  angle  two  of  the  ovarian  open- 
ings and  descends   in  a  like  manner  on  the  following  ambulacral 
field   (see  Plate  a.  Fig.  10).     These  acute  points,  which  almost 
come  in  contact  with  each  other  at  the  summit,  are  the  only  cov- 
ering of  the  central  opening,  which  was  never  closed  by  additional 
plates,  as  intimated  by  some  authors*  ;  although  specimens  are 
frequently  found  (and  I  have  such  in  my  collection)  where  it  ap- 
pears as  if  the  summit  were  closed  by  additional  plates,  which, 
on  close  examination,  however,  prove  to  be  Bryozoa  or  ovulum- 
like  bodies.    Again,  it  seems  improbable  to  suppose  that  the  cen- 
tral opening  was  closed   if  we  compare  our  fossils  with  EchitKh- 
derms^  with  which  they  have  unquestionably  most  affinity  both 
as  regards  the  calcareous  shell  as  well  as  the  interior  of  the  vis- 
ceral cavity   (except  as  regards  the  number  and  arrangement  of 
pieces).    This  can  easily  be  comprehended  if  we  divide  the  calyx 
into  two  equal  halves,  i.e.  an  upper  or  dorsal  and  an  under  or 
ventral  one,  of  which  the  ventral  one  would  be  composed  of  the 
pelvis  and  fork  pieces,  and  the  dorsal  one  of  the  deltoid  pieces 


*  Hillings  and  Shuinard. 
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and  ambulacral  fields  (see  Plate  a,  Fig.  ii  &  12).  Supposing 
the  column  to  be  absent,  we  would  have  an  analogue  of  an  Echi- 
nus, except  that  mouth  and  vent  are  placed,  together  with  the 
ovarian  openings,  on  the  dorsal  part  of  the  shell  instead  of  being 
on  the  ventral  side  as  in  true  Echinoids. 

The  Pin'nulce,* — The  pinnulae  are  little  thread-like  appenda- 
ges, nearly  as  long  or  a  little  longer  than  the  ambulacral  field. 
They  are  composed  of  small  alternate  pieces  about  as  long  as 
wide,  and  situated  along  the  lateral  margin  of  the  ambulacral 
field,  articulating  with  the  flattened  surface  of  the  retreating  angle 
of  the  zigzag  plicated  integument,  so  that  the  poral  openings 
remain  free  between  each  two  pinnulae.  They  are  not  placed  on 
the  poral  openings  as  supposed  by  Dr.  Roemer.  These  poral  open- 
ings, as  it  appears,  must  have  remained  free ;  because  we  fre- 
quently find  the  remnants  of  collapsed  tentacles  preserved  in  them, 
the  so-called  supplementary  poral  pieces. 

The  interior  organs.  —  In  the  foregoing  I  have  tried  to  de- 
scribe the  different  parts  composing  the  calcareous  shell  of  the 
animal,  and  will  now,  in  like  manner,  proceed  to  the  description 
of  the  softer  parts  or  organs  which  were  protected  by  the  calca- 
reous shell,  though  both  are  so  intimately  connected  with  each 
other  that  one  could  not  exist  without  the  other.  If  we  examine 
these  parts,  which,  in  some  cases,  are  very  beautifully  preserved, 
we  shall  see  that  they  are  placed  below  or  above  each  other  ;  and 
if  we  commence  with  that  portion  which  is  placed  immediately 
under  the  lancet  piece  of  the  ambulacral  field  (see  Plate  a.  Fig. 
9  a),  we  will  find  here  a  longitudinal  duct  or  vessel  resting  in 
the  concave  furrow  of  the  lancet  piece,  and  running  from  the 
apex  of  the  ambulacral  field  to  the  summit,  where  it  connects 
with  a  circular  duct  (oesophageal  ring?)  surrounding,  on  the  inte- 
rior side,  the  central  orifice  or  annulus  centralis.  This  I  have 
been  so  fortunate  as  to  obtain  entire  from  a  well-preserved  speci- 
men of  Pentremites  Norwoodi  ;  though,  being  probably  com- 
posed of  a  very  fine  and  delicate  tissue  or  membrane,  it  is  de- 
stroyed in  most  cases,  and  therefore  very  rarely  observed.     Next 


*  The  terms  "pinnulae"  and  ''tentacle"  are  here  used  in  the  sense  of  John  Mueller;  that 
is,  "pinnulx*"  for  the  more  solid  organs  composed  of  calcareous  matter,  and  ^'tentacle'*  for 
the  softer  and  membranaceous  ones,  such  as  occupy  the  pores  of  the  ambulacral  field  in 
Echinoderms. 
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and  directly  under  this  duct  we  find  an  organ  (Plate  a,  Fig.  9  6) 
which  is  probably  designed  for  the  function  of  respiration  ac- 
cording to  Billings,  and  termed  "hydrospire"  by  him.  It  repre- 
sents a  membranaceous  sack  of  peculiar  construction,  as  it  can 
not  very  well  be  of  calcareous  lamellae,  admitting  Billings'  defini- 
tion to  be  a  correct  one.  It  occupies,  longitudinally,  half  the 
under  surface  of  the  ambulacral  field,  covering  closely  one  side 
of  the  duct  above  it,  and  connecting  its  lateral  acute  margin  with 
the  poral  fissure,  whereas  the  other  side  of  it  —  that  is,  the  one 
which  faces  the  visceral  cavity  or  the  vertical  axis  of  the  calyx  — 
is  folded  in  2,  3, 4,  5  or  more  plications  according  to  the  different 
species,  though  these  plicas  often  vary  in  number  in  the  same 
specimen.  These  foldings  are  so  arranged  that  they  represent  an 
unsymmetrical  figure  8,  of  which  the  upper  loop  is  larger  than 
the  lower  one.  This  sack  commences  also  at  the  apex  of  the  am- 
bulacral field  and  runs  to  the  summit,  where  each  of  the  plicas 
are  resting  in  little  grooves  placed  at  the  lateral  expansions  of  the 
deltoid  pieces,  and  do  not  unite  with  the  adjoining  sack  into  one 
tube,  as  supposed  by  some  authors.  As  already  stated,  the  acute 
lateral  margin  is  situated  under  the  poral  fissure  from  whence  the 
tentacles  originate,  leaving  the  interior  of  the  calyx  through  the 
poral  openings,  and  forming  in  their  collapsed  state  the  supple- 
mentary poral  plates  of  Dr.  Roemer.  This  can  easily  be  observed 
in  good  and  suitable  specimens  by  grinding  oH' the  lateral  margin 
of  an  ambulacral  field,  where  we  will  find  that  the  interior  cir- 
cumference of  a  poral  opening  is  lined  with  a  membranaceous 
integument.  In  such  well-preserved  specimens  we  may  also  ob- 
serve that  the  upper  loop  of  the  plications  surrounds,  or  that  the 
cavity  produced  by  these  folds  is  filled  out  by,  a  tube,  which  I 
suppose  to  be  the  ovarian  tube,  and  which  has  its  outlet  through 
the  ten  openings  sinrounding  the  annulus  centralis;  explaining, 
on  the  other  hand,  the  necessity  of  the  grooves  for  the  support  of 
the  hydrospiric  plication,  which  by  this  arrangement  are  kept 
from  obstructing  the  free  passage  of  the  ovulum.  It  will  be  seen 
from  the  whole  arrangement  that  the  central  opening  as  well  as 
the  surrounding  ones  could  not  well  have  been  closed,  as  it 
also  contradicts  the  supposition  that  two  of  the  hydrospires 
were  united  into  one  tube ;  because,  if  so,  then  this  union  could 
only  have   been  formed  external  to  the  cavity  :    for  instance,  in 
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Pentremttes  melo^  where  the  base  portion  of  the  deltoid  piece  is 
so  broad,  and  the  shell  so  very  thin,  that  it  never  appears  as  if 
the  central  opening  was  surrounded  by  only  five  instead  of  ten 
distinct  openings,  excluding  the  lateral  one  for  the  anus.  We  will 
have,  therefore,  twelve  openings  on  the  summit  in  all  true  Pen- 
tremites,  i.e.  one  central  for  the  mouth,  one  lateral  for  the  anus, 
and  ten  acting  in  a  double  capacity ;  that  is,  as  spiracle  and  also 
as  ovarian  outlet.  The  alimentary  canal,  which  from  analogy  I 
suppose  has  occupied  the  rest  of  the  interior  cavity,  has  not  been 
observed  so  far,  though  I  have  often  found  large  tubular  frag- 
ments in  cross-sections,  but  too  insufficient  to  justify  any  definite 
opinion. 

If  we  now,  in  short,  compare  the  different  subgenera  of  Pen' 
tretnites — that  is,  Granatocrinus  and  Troostocrinus — in  order 
to  determine  the  justification  of  having  them  separated  from  Pen- 
iremitcs^vfQ  will  find  that  Granatocrinus  has  a  globose  or  ovoid 
form  of  the  calyx,  with  very  small  or  linear  ambulacral  fields 
extending  almost  over  the  entire  surface  of  the  body,  with,  gene- 
rally, a  small  pelvis  more  or  less  depressed.  Troostocrinus  has  a 
pear-shaped  body  ;  base  portion  generally  more  or  less  expanded, 
with  a  triangular  or  cloverleaf-shaped  depression  or  indentation  ; 
ambulacral  fields  narrow  and  lineary,  similar  to  those  of  Gra- 
natocrinus ;  and  a  triangular  articulating  surface  for  the  column. 
But  all  these  peculiarities  are  met  with  in  different  degrees  in 
true  Pentremites,  and  are  so  common  that  it  is  often  very  difficult 
to  say  where  the  dividing  line  of  two  species  should  be;  for  we 
have  true  Pentremites  with  a  globose  body  and  a  depressed  pel- 
vis and  somewhat  narrow  ambulacral  fields,  as  well  as  clavate- 
shaped  forms,  with  lineary  or  broad  ambulacral  fields  with  three 
edges  flattened  on  the  base  portion  ;  the  indications  of  the  trian- 
gular depression  ;  also  with  the  triangular  articulating  surface  for 
the  column.  The  deltoid  pieces  are  subject  to  all  these  variations 
as  well  as  all  the  other  parts  forming  the  calyx.  For  instance,  in 
Pentremites  Sayi^  as  already  stated,  where  the  apex  of  the  del- 
toid piece  is  so  expanded  as  to  form  the  most  essential  part  of  the 
calyx  ;  in  P,  melo  it  is  very  small,  and  shows  beautifully  the  ar- 
rangement of  the  ovarian  openings ;  in  P,  Norwoodi  its  rostrum 
is  horizontally  so  expanded  that  Nature  found  it  necessary  to  per- 
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forate  the  same  in  order  to  give  an  outlet  to  the  ovulum.  All  these 
are  characteristics  which  are  more  developed  in  one  than  in  an- 
other, forming  so  a  series  of  connections  which,  however,  can  only 
be  specific  and  not  generic. 

Again,  we  hardly  can  find  another  fossil  so  subject  to  abnormal 
developments  as  the  one  in  question  ;  for  I  have  anumber  of  such 
specimens  in  my  collection,  as,  for  instance,  one  with  six  ambu- 
lacral  fields ;  one  with  five  ambulacral  fields  but  only  four  fork 
pieces ;  another  with  five  fork  pieces  but  only  four  ambulacral 
fields ;  another  in  which  a  longitudinal  piece  is  inserted  between 
two  fork  pieces  (see  Plate  B,  Fig.  1 1) ;  one  with  a  half-developed 
ambulacral  field ;  another  with  a  spinal  excrescence  on  one  of 
the  pelvis  plates,  and  others  ; — though  all  these  bear  the  character 
of  abnormity  and  never  will  be  mistaken  for  separate  species. 

Pentremites  spinosus,  n.  s.     (Plate  B,  Fig.  i.) 

Body  medium  size,  subglobose.  Pelvis  small,  representing  a 
moderately  convex  disc  of  a  little  less  than  i  the  transverse  diam- 
eter of  the  body.  Fork  pieces  broad  and  nearly  as  long  as  f  of 
the  entire  length  of  the  body ;  base  portion  of  the  same,  sloping 
abruptly  towards  the  margin  of  the  pelvis ;  upper  portion  of 
the  same,  towards  the  separating  suture  of  the  adjoining  piece, 
having  on  each  side,  at  the  apex  of  the  ambulacral  fields,  a  ver}' 
projecting  spine  ^  of  an  inch  in  length.  Deltoid  pieces  small, 
lanceolate  ;  its  upper  acute  angle,  which  projects  above  the  sum- 
mit, is  slightly  bent  outwards,  whereas  its  lower  obtuse  angle  is 
bent  inwards,  forming  here  a  little  pit  at  the  junction  of  the  del- 
toid and  fork  pieces.  Ambulacral  fields  broad,  concave,  and  very 
depressed.  Lancet  pieces  a  little  more  than  half  the  width  of 
the  field.  Poral  pieces  thin,  numbering  9  to  j^^  of  an  inch.  All 
apertures  on  the  summit  rather  small  and  closely  arranged.  Sur- 
face ornamented  with  fine  striae. 

Dimensions — Vertical  height  /(y  of  an  inch,  width  nearly  xV^^ 
an  inch,  width  of  ambulacral  field  /^  of  an  inch. 

This  species  resembles  in  its  general  aspect  the  Pintremiies 
sulca^uSjhut  is  readily  distinguished  from  the  same  by  the  spines 
on  each  side  of  the  ambulacral  field. 
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Geological  formation  and  locality — In  the  Kaskaskia  limestone  : 
at  Chester,  Illinois,  very  rare. 

Pentrbmites  nodosus,  n.  s.     (Plate  B,  Fig.  2,) 

Body  subovoid,  angularly  ;  the  base  portion  of  the  calyx  below 
the  apex  of  the  ambulacral  areas  not  quite  so  long  as  the  part 
above.  Pelvis  cup-shaped,  and  rather  large  for  the  size  of  the 
specimen  in  comparison  with  other  species.  Fork  pieces  as  long 
as  }  of  the  entire  length  of  the  body  ;  base  portion  of  the  same 
sloping  gently  towards  the  tipper  margin  of  the  pelvis,  whereas 
the  upper  points  of  the  prongs  have  a  prominent  tubercle  at  the 
junction  with  the  deltoid  pieces.  Deltoid  pieces  small,  arrow- 
head shaped,  twice  as  long  as  wide,  and  not  projecting  above 
the  summit.  Ambulacral  areas  slightly  depressed  and  rather 
concave.  Lancet  pieces  occupying  half  the  space  of  the  field. 
Poral  pieces  small,  numbering  from  8  to  9  in  -^V  of  an  inch.  All 
apertures  on  the  summit  rather  large,  but  closely  arranged.  Sur- 
face ornamented  with  fine  strias  running  parallel  to  the  sutures 
of  the  plates.  Transverse  diameter  not  quite  so  large  as  the  ver- 
tical one. 

The  tubercles  at  the  junction  of  deltoid  and  fork  pieces  distin- 
guish this  species  from  Pentremites  cervinus^  which  it  resembles 
very  much  otherwise. 

Geological  formation  and  locality — In  the  Kaskaskia  limestone  : 
Randolph  county,  Illinois,  rare. 

Pentremites  abbreviatus,  n.  s.     (Plate  B,  Fig.  3.) 

Body  depressed,  conoidal,  wider  than  long ;  base  portion  hori- 
zontal. Pelvis  small  and  slightly  depressed.  Fork  pieces  com- 
paratively large,  with  a  horizontal  base  in  the  same  level  of  the 
pelvis.  Deltoid  pieces  rather  large  and  not  projecting  above  the 
summit.  Ambulacral  areas  wide  and  convex,  extending  from  the 
base  to  the  summit ;  lancet  pieces  half  as  wide  as  the  ambulacral 
field  ;  poral  pieces  moderately  large,  counting  8  to  jV  of  an  inch* 
All  apertures  on  the  summit  small  and  closely  arranged.  Surface 
smooth  and  not  ornamented. 

Dimensions — Height  of  specimen  i  inch  ;  greatest  width  at  the 
apex  of  ambulacral  field  \  inch. 
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Geological  formation  and  locality  —  In  the  upper  layer  of  the 
Kaskaskia  limestone  :  Evansville,  Illinois,  very  rare. 

This  species  resembles  very  much  a  small  Echinus  in  general 
aspect,  and  is  easily  distinguished  from  others  by  its  large  trans- 
verse diameter  in  comparison  to  the  lessi vertical  one. 

Pentremites  Potteri,  n.  s.     (Plate  B,  Fig.  4.) 

Body  globose,  nearly  as  wide  as  it  is  long.  Pelvis  very  small, 
not  extending  much  beyond  the  articulating  surface  of  the  col- 
umn. Fork  pieces  very  short,  only  J  of  the  entire  leng^th  of  the 
body ;  ornamented  with  striae  running  parallel  to  the  suture,  and 
a  little  hook-like  projection  at  the  apex  of  the  ambulacral  field. 
Deltoid  pieces  very  large,  covering  }  of  the  body,  being  laterally 
framed  by  striated  ridges  which  unite  at  the  summit,  leaving  a 
depressed  triangular  space  between  them  ;  this  depressed  surface 
is  divided  by  a  central  lineary  crest  into  two  equal  parts  and 
ornamented  with  little  granules.  Ambulacral  fields  very  small 
and  lineary,  running  nearly  over  the  entire  surface  of  the  body. 
Lancet  pieces  J  as  wide  as  the  ambulacral  field.  Poral  pieces 
comparatively  large  for  the  size  of  the  specimen,  numbering  8  to 
T^y  of  an  inch,  and  sunk  below  the  level  of  the  lancet  piece.  Mouth 
central,  round  ;  ovo  spiracle  apertures  and  anus  very  small,  and 
kept  separate  by  the  broad  deltoid  pieces  ;  they  are  surrounded 
by  the  zigzag  plicated  integument  in  this  as  well  as  in  other 
species,  but  too  diminutive  and  not  near  enough  to  the  central 
orifice  for  two  of  these  openings  to  become  united  into  one  as 
in  other  species. 

Dimensions  —  t^^  of  an  inch  in  width,  and  also  the  same  in 
length. 

Geological  formation  and  locality — In  the  Burlington  lime- 
stone :  at  Burlington,  Iowa. 

This  fossil  differs  from  Pentremites  Sayi^  which  it  most  resem- 
bles, in  that  it  is  generally  smaller,  in  that  the  pelvis  is  not  con- 
cave, the  fork  pieces  not  arched  at  the  junction  of  the  deltoid 
piece,  and  this  latter  is  not  elevated  and  ornamented  with  trans- 
verse striae,  but  depressed  and  granulated. 

I  named  this  beautiful  fossil  in  honor  of  Prof.  W.  B  Potter  of 
Washington  University. 
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PSNTREMITBS  CLAVATUS,  n.  8.     (Plate  B,  Fig.  5.) 

Body  elongated,  clavate,  having  its  greatest  diameter  at  the  apex 
of  the  ambulacral  field.  Pelvis  rather  small,  cup-shaped.  Fork 
pieces  long ;  incision  for  the  reception  of  ambulacral  field  as  long 
as  the  base  portion  below,  so  that  the  distance  from  the  apex  of 
ambulacral  field  to  the  base  of  pelvis  is  |  more  than  that  of  the 
portion  above.  Deltoid  pieces  very  small,  externally  not  visible, 
and  their  acute  angles  do  not  reach  the  summit ;  so  that  the 
ambulacral  fields  at  the  summit  will  join  each  other  for  a  dis- 
tance of  about  -^^  of  an  inch.  The  general  shape  of  the  upper 
part  of  the  calyx  is  a  nice  oval,  whereas  the  lower  portion  as- 
sumes a  triangular  shape,  due  to  the  flattening  at  the  base  of 
three  fork  pieces  in  their  median  line.  Ambulacral  fields  mod- 
erately wide,  and  about  as  long  as  ^  of  the  entire  length  of  the 
body.  Lancet  pieces  half  as  wide  as  the  ambulacral  field.  Poral 
pieces  large,  amounting  to  7  in  -jV  of  an  inch.  Mouth  central, 
round ;  the  ovo  spiracle  apertures  somewhat  closely  arranged, 
and  rather  large  for  the  size  of  the  specimen.  Articulating  sur- 
face for  the  column  large  and  round,  measuring  i  of  an  inch  in 
diameter. 

Entire  length  of  specimen  ij  inches,  greatest  transverse  diame- 
ter /^  of  an  inch. 

Surface  apparently  not  ornamented. 

Geological  formation  and  locality — In  the  Kaskaskia  limestone  : 
Evansville,  Illinois,  rare. 

Pbntremitbs  hemisphericus,  n.  8.     (Plate  B,  Fig.  7.) 

Body  large,  hemispherical.  Pelvis  large,  forming  a  shallow 
cup  and  occupying  nearly  J  the  width  of  the  body  ;  pieces  forming 
the  same  convex  in  the  centre,  giving  the  cup  three  longitudinal 
depressions  parallel  to  the  sutures.  Fork  pieces  large  ;  base  por- 
tion of  same  horizontal,  forming  almost  a  rectangle  with  the  ver- 
tical diameter  of  the  body  ;  upper  portion  sloping  gently  from  the 
margin  of  the  ambulacral  areas  to  the  separating  sutures  of  the 
adjoining  fork  piece,  giving  thus  a  more  even  surface  to  the  inter- 
ambulacral  space.  Deltoid  pieces  large,  i  the  entire  length  of  the 
body,  and  not  reaching  the  summit  for  the  distance  of  about  3  or 
4  poral  pieces.     Ambulacral  fields  broad  and  slightly  depressed 


158  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

in  the  centre,  but  for  each  half  a  rather  convex  surface.  Lancet 
pieces  a  little  more  than  }  of  the  width  of  the  ambulacra!  field. 
Poral  pieces  rather  thick,  numbering  8  to  -jV  of  an  inch.  All 
apertures  on  the  summit  large  and  closely  arranged.  The  whole 
surface  of  the  body  is  very  distinctly  ornamented  with  little  fur- 
rows running  parallel  to  the  sutures. 

Dimensions — Vertical  height  as  well  as  transverse  diameter, 
i.e.  a  little  above  the  apex  of  the  ambulacral  field,  i^  inches ; 
vertical  distance  from  centre  of  pelvis  to  apex  of  ambulacral  areas 
•j^  of  an  inch,  length  of  ambulacral  field  1^  of  an  inch,  width  of 
same  ^  of  an  inch. 

Geological  formation  and  locality — In  the  Kaskaskia  limestone : 
common  at  Chester,  but  rare  at  Evansville,  Illinois. 

This  species  resembles  very  much,  at  first  glance,  Pentremites 
robustus  of  Lyon,  but  differs  in  the  smaller  number  of  poral 
pieces,  which  are  loi  in  i^  of  an  inch  of  "Lyon's"  species, 
whereas  in  the  one  under  consideration  there  are  only  88  in  the 
same  space. 

Pentremites  Chesteriensis,  n.  s.     (Plate  B,  Fig.  8.) 

This  species  seems  to  be  a  variety  of  either  robustus  ox  hemis- 
phericus^  but  it  appears  so  frequently  under  the  same  dimensions 
that  I  do  not  hesitate  to  regard  it  as  a  separate  species  from  any 
of  the  foregoing.  Its  body  is  oval.  Pelvis  as  large  as  i  the  trans- 
verse diameter,  forming  a  little  cup.  Fork  pieces  long  ;  the  base 
portion  slopes  abruptly,  whereas  the  upper  parts  slope  gently  to 
the  sutures  of  the  adjoining  pieces,  giving  thus  to  the  interambula- 
cral  fields  an  almost  even  surface,  or  one  very  slightly  depressed. 
Deltoid  pieces  lanceolate  and  as  long  as  i  of  the  entire  length  of 
the  body,  projecting  with  their  acute  angles  slightly  above  the 
apertures  on  the  summit.  Ambulacral  areas  as  long  as  f  of  the 
vertical  diameter,  narrow  and  depressed  in  the  centre.  Lancet 
pieces  }  as  wide  as  the  ambulacral  field.  Poral  pieces  large, 
numbering  6  to  ^^  of  an  inch.  Apertures  on  the  summit  small 
and  closely  arranged.     Surface  ornamented  with  very  fine  striae. 

Dimensions — Vertical  height  i^  inches,  transverse  diameter 
•^  of  an  inch,  length  of  ambulacral  field  ^  of  an  inch,  width  -f^ 
of  an  inch. 
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Geological  formation  and  locality — In  the  Kaskaskia  limestone 
of  Randolph  county  and  at  Chester,  Illinois. 

I  received  this  fine  specimen  through  the  kindness  of  Miss 
Colby,  and  collected  it  afterwards  in  a  number  of  specimens  at 
Chester,  Illinois. 

It  differs  from  Pentretnites  robustus  and  hemisphericus  in  be- 
ing longer  than  it  is  wide  ;  in  having  the  ambulacral  field  smaller 
and  depressed,  and  the  poral  pieces  less  in  number. 

Pentrbmitbs  Broadheadi,  n.  s.     (Plate  —  Fig.  6.) 

Body  subovoid.  Pelvis  large  and  prominent,  forming  a  very 
projecting  pentangular  disc,  with  five  plainly  marked  surfaces  con- 
verging at  the  centre.  Fork  pieces  large  and  heavy  ;  base  por- 
tion flattened,  forming  with  the  corresponding  part  of  tlie  pelvis 
a  lanceolate  surface,  giving  the  base  an  appearance  of  a  5-sepaled 
calyx  with  a  projecting  crest  in  the  centre  of  each  sepal ;  upper 
portion  sloping  abruptly  from  the  margin  of  the  ambulacral  areas 
to  the  separating  suture  of  the  adjoining  fork  piece,  thus  giving 
to  the  interambulacral  space  a  very  depressed  arrow-head  shape. 
Deltoid  pieces  small,  lanceolate  ;  their  upper  acute  rostrum  pro- 
jecting above  the  summit  about  ^  of  an  inch.  Ambulacral  areas 
very  broad  and  very  depressed  in  the  centre.  Lancet  pieces  occu- 
pying half  the  field,  and  concave  in  a  transverse  section.  Poral 
pieces  thin,  counting  9  to  i\y  of  an  inch.  All  apertures  on  the 
summit  rather  small  and  closely  arranged.  Surface  of  the  whole 
calyx  smooth  and  not  ornamented. 

Dimensions  —  Vertical  height  from  the  acute  rostrum  of  the 
deltoid  piece  to  the  centre  of  the  pelvis  i  \  inches ;  greatest  trans- 
verse diameter  a  little  above  the  apex  of  the  ambulacral  field  i-j^^ 
of  an  inch  ;  vertical  height  from  apex  of  ambulacral  field  to  base 
of  pelvis  /ff  of  an  inch  ;  width  of  ambulacral  field  ^  of  an  inch, 
length  of  same  i  inch. 

Geological  formation  and  locality — In  the  Kaskaskia  limestone : 
Evansville,  Illinois,  very  rare. 

I  named  this  beautiful  fossil  in  honor  of  G.  C.  Broadhead,  late 
State  Geologist  of  Missouri. 

PsNTRBMiTEs  BAsiLARis,  n.  s.     (Plate  B,  Fig.  9.) 

Body  large,  conoidal.  Pelvis  about  }  the  transverse  diameter 
of  the  body  ;  slightly  cup-shaped  in  young  but  more  fiat  and  hori- 


1 66  TRANS.  ST.  LOUIS  ACAD.  SCIEXCB. 

zontal  in  adult  specimens.  Fork  pieces  a  little  longer  than  t  the 
entire  length  of  the  body ;  the  base  portion  is  horizontal :  the 
prongs  sloping  from  the  projecting  margin  of  the  ambulacral  field 
very  abruptly  in  their  lower  pK>rtion,  but  more  gently  in  their  up- 
per part  towards  the  sutures  of  the  adjoining  pieces,  giving  thus 
to  the  interambulacral  space  a  very  depressed  triangular  surface 
up  to  the  lower  obtuse  angle  of  the  deltoid  piece,  from  whence 
the  interambulacral  surface  becomes  level  upwards,  with  two 
acute  points  downwards  running  lateral  to  the  ambulacral  fields- 
Deltoid  pieces  large,  lanceolate,  not  depressed,  and  project  with 
their  acute  rostrum  to  the  summit  above  the  bod}'.  Ambulacral 
fields  nearly  as  long  as  the  body  itself,  broad  and  depressed 
in  the  centre.  Lancet  pieces  a  little  more  than  half  the  w^idth  of 
the  ambulacral  field,  and  concave  in  transverse  section.  Poral 
pieces  numbering  8  to  ^jjof  an  inch.  All  apertures  on  the  sum- 
mit large,  but  closely  arranged.  Surface  smooth  and  not  orna- 
mented. 

Dimensions — Vertical  height  i  i  inches  ;  greatest  width  a  little 
above  the  apex  of  the  ambulacral  field,  nearly  the  same. 

Geological  formation  and  locality  —  Kaskaskia  limestone : 
Evansville,  Chester,  and  other  places  in  Illinois,  not  very  abun- 
dant. 

This  species  is  one  of  the  largest  of  its  kind,  and  oflen  reaches 
the  size  of  nearly  2  inches.  It  much  resembles  Pentretnites  sul- 
caiuSy  but  has  a  more  horizontal  base,  is  longer,  and  also  more 
conoidal.  It  differs  from  P,  Missouriensis  (Swallow)  in  having 
a  smooth  surface  as  well  as  in  the  acute  projecting  rostrum  of  the 
deltoid  piece. 


EXPLANATION  OF  PLATE  A. 


Fig,    I.    Pelvis  of  Pentrtmites  sulcatus. 

Vig,    a.    Section  of  fork  piece  of  P,  sulcatus  showing  the  ledges  to  which  the  poral  pieces 

are  attached. 
Fig.    3.    Transverse  section  of  P.  sulcatus  just  below  the  apex  of  the  ambulacral  field. 
Fig.    4.    External  surface  of  deltoid  piece. 

Fig.  5  a.  Side  view  of  deltoid  piece  showing  the  furrows  in  which  the  plicas  rest. 
Fig.  5  b.  Side  view  of  deltoid  piece  showing   (a)  lateral  expansion,  (6)  base  portion  of 

same. 
Fig.    6.    Transverse  section  of  ambulacral  field :   (a)  lancet  piece,  (b)  poral  pieces,  (c) 

prongs  of  fork  pieces,    (</)  zig-zag  plicated  integument. 
Fig.   7.    Surface  view  of  the  ambulacral  field :  (a)  lancet  piece,  {b)  poral  pieces,  (c)  poral 

openings. 
Fig.   8.    Summit  of  P.  sulcatus  slightly  ground  to  show  connections  of  deltoid  pieces,  am- 
bulacral field,  and  ovarian  openings  :  (a)  deltoid  piece,    (b)  ambulacral  field, 

(c)  ovo.spiracle  aperture. 
Fig.   9.    Oblique  section  of  fork  piece  and  ambulacral  field :    (a)  fork  piece,  {b)  hydro- 

spiric  plicaSi  (c)  ovi.duct,   (d)  canal  beneath  the  lancet  piece ,  (e)  perforation 

of  lancet  piece,  (/)  poral  pieces,  (^)  lancet  piece,   (A)  plicated  zig.zag  inte* 

gument. 
Fig.  10.    Summit  of  P.  sulcatus,  not  ground. 

Fig.  II.    Ventral  surface  of  calyx,  composed  of  pelvis  and  fork  pieces. 
Fig.  12.    Dorsal  surface  of  calyx,  composed  of  lancet  pieces  and  deltoid  pieces. 
Fig.  13.    Diagram  of  a  pentremite  showing  the  relation  of  the  pieces  at  the  summit:  (aj 

fork  piece,  (b)  deltoid  piece,  (c)  lancet  piece,  (e)  poral  piece. 
Fig.  14.     Interior  view  of  fork  piece  and  ambulacral  field,  showing  the  longitudinal  furrow 

of  the  lancet  piece. 
Fig.  15.    External  view  of  zig-zag  plicated  integument. 
Fig.  16,     Interior  view  of  ambulacral  field. 
Fig.  17.    Vertical  section  through  the  calyx  of  P.  sulcatus  showing  the  thickness  of  the 

plates. 


EXPLANATION  OF  PLATE  'B. 


Fig.    I.  Pentremites  spitiosus. 

Fig.    a.  Pentremites  nodosus. 

Fig.    3.  Pentremites  ahbreviatus. 

Fig.    4.  Pentremites  Potieri. 

Fig.   5.  Pentremites  clavatus. 

Fig.    6.  Pentremites  Broadheadi. 

'  FifiT*    7«  Pentremites  hemisphericus. 

Fig.   8.  Pentremites  Chestriensis. 

Fig.   9.  Pentremites  basilaris. 

Fig.  10.  Pentremites  sulcatus^  showing  cast  of  laterniformis. 

Fig.  II.  Pentremites  sulcatus —  abnormal  in  having  a  longitudinal  piece  inserted  between 
two  fork  pieces. 

iv_-l— 160J 


V 


I 


iml^ 


0 


i 


41 


AHasllCnLllHS'Lwis. 


ENGEI.MANN — REVISION  OF  THE  GENUS  PINUS,  ETC.         l6l 


Revision  of  the  Genus  PiNUS,  and  Description  of  PiNUS 

Elliottii. 

By  Dr.  Grorgb  Engelmann. 

No  difficulty  exists  in  the  circumscription  of  the  genus  Pinus ; 
floral  unite  with  vegetative  characters  to  establish  it  so  firmly  and 
so  plainly,  that  nobody  fails  to  recognize  the  species  belonging  to 
it.  But  when  we  come  to  analyze  and  to  group  the  60  or  70  spe- 
cies of  pines  which  are  known  to  us,  we  find  that  they  appear  so 
similar,  that  all  attempts  to  arrange  them  satisfactorily  have  failed. 
The  most  obvious  distinctive  character  was  found  in  the  number 
of  leaves  in  each  bundle,  and  thus  the  sections  of  2-leaved,  3- 
leaved  and  5-leaved  pines  were  the  only  ones  known  to  the  older 
botanists.  Spach  (Syst.  veg.  1834)  separated  Cembra  on  account 
of  its  "wingless"  seeds ;  Link  (Linnasa,  1841)  relied  on  the  num- 
ber of  leaves  only,  adding  two  sections,  one  with  2  or  3,  the 
other  with  3  or  4  leaves  in  a  sheath  ;  Endlicher  (Synopsis,  1847)' 
was  the  first  to  point  out  the  form  of  the  cone-scales  as  an  impor- 
tant character,  and  his  first  two  sections  Cevibra  and  Strobus, 
were  by  the  form  of  this  scale  distinguished  from  the  other  Pines ; 
he  retained  the  character  of  the  "  large  wingless"  seeds,  to  sepa- 
rate by  it  Cembra  from  Strobus^  and  Pinea  from  the  other  two- 
leaved  pines  which  constituted  his  section  Pinaster,  Later 
writers  did  not  add  an}  thing  to  our  knowledge  of  the  systematic 
relations  of  pines:  Carricre  (Conifercs,  1855)  copied  Endlicher, 
and  Gordon  (Pinetum,  1S5S)  went  back  to  the  mere  number  of 
leaves  to  characterize  the  sections.  Ten  years  later  Parlatore 
(DeCand.  Prod.  16^,  186S)  followed  Endlicher  in  adopting  the 
difll^rences  in  the  form  of  cone-scales  as  the  most  valuable  char- 
acter, and  advanced  a  step  further  by  discarding  the  proportion- 
ate size  of  the  seeds  as  of  sectional  value.  He  divided  his 
subgenus  Pinus  in  two  sections,  Pinea  with  pyramidate  and 
Cembra  with  dimidiate  apophyses.  The  subsections  of  his  Pinea 
were  again  based  on  the  number  of  leaves,  in  twos,  in  threes,  or 
in  fives  in  each  bundle ;  those  with  single  leaves,  with  2  or  3, 
and  those  with  3,  4  or  5  leaves  had  to  find  their  place  as  best 
they  could. 

iv — II 
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Not  satisfied  with  such  superficial  knowledge  of  this  interest- 
ing and  important  genus  of  trees,  I  have  for  a  number  of  years 
devoted  my  leisure  hours  to  the  careful  study  of  the  different  spe- 
cies accessible  to  me.  In  the  following  pages  I  give  the  principal 
results  of  my  investigations. 

Size.  Almost  all  the  pine  species  grow  up  to  be  trees  ;  the  only 
shrubby  one  known  to  me  is  Pinus  montana^  heretofore  known 
as  P,  Pumilio ;  a  few  make  small,  insignificant  trees,  such  as  P, 
tuberculata ;  the  nut-pines,  or  cembroid  pines,  never  grow  large, 
but  several  others  attain  the  greatest  dimensions ;  P.  Lamher- 
tiana  grows  to  the  height  of  300  feet,  with  20  feet  in  diameter, 
and  P.  ponderosa  (at  least  in  California)  comes  very  near  it ; 
these  two  are  probably  the  largest  pines  known. 

The  AGE  of  pines  varies  between  15  to  25  years  (/*.  tubtrculata 
and  perhaps  P,  montand)^  300  years  (^P.  mitis^  P.  ponderosa^ 
P.  Balf our  land)  ^  and  500  to  600  years  (observed  in  P,  monti- 
cola  and  P,  Lumber  tiana. 

The  BARK  in  some  species  is  thin,  only  a  few  lines  thick,  flaky 
and  detached  in  scales  (/*.  contorta^  P,  resinosa)  ;  in  others  (e.g. 
P.  ponderosa)  it  is  several  inches  thick,  persistent,  rough,  and 
deeply  cracked.  It  is  gray  in  some  species,  e.g.  in  the  nut-pines, 
but  most  commonly  of  a  brown  red  or  cinnamon  color,  or  some- 
times deeper  brown  ;  in  P,  austral  is  and  P,  Elliott  ii^  especially 
in  the  latter,  it  is  laminated,  the  external  layers  peeling  off  in 
thin  plates. 

The  WOOD  grows  rapidly,  especially  during  the  first  (often  the 
first  50)  years  of  their  age,  so  that  annual  rings  are  sometimes  2 
or  3  lines  thick  ;  in  P.  glabra  I  have  seen  them  even  6,  \n  P, 
insignis  5  and  in  P,  rigida  var.  serotina  4  lines  thick  ;  in  old 
age  or  in  the  short  seasons  of  high  altitudes  the  wood  grows  so 
slow  that  sometimes  ten  annual  rings  make  not  more  than  the 
thickness  of  one  line. 

The  sapwood  is  always  white,  and  it  takes  many  years  before 
it  turns  into  perfect  or  heart  wood  :  \n  P,  ponderosa^  Lamber- 
tiana^  and  mitis  sometimes  100  or  even  150  years ;  in  others,  e.g. 
P.Jlexilis  and  Sabiana  not  more  than  20  or  30  years ;  but  the 
majority  of  pines  which  I  have  examined  may  require  50  or  60 
years  to  mature  their  heartwood.  In  many  other  trees  this  pro- 
cess takes  about  20  or  30  years,  in   most  oaks  on   an   average 
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about  20  years,  in  Catalpa  not  more  than  2  or  3  years.  The 
thickness  of  the  sapwood  in  pines  is  usually  2-4  inches,  and  rarely 
under  i  inch ;  in  P,  ponderosa  I  have  found  it  sometimes  even 
10  inches. 

The  wood  cells  and  especially  those  more  compact  ones  of  the 
late  summer  growth,  the  outer  part  of  the  layers,  are  often 
strongly  impregnated  with  resin  and  thereby  darker  colored,  yel- 
lowish or  brown,  and  become  in  thin  sections  semi-transparent ; 
this  is  much  more  the  case  in  those  of  the  section  Pinaster  than 
of  Strobus,  The  former  have  mostly  heavier  and  harder  wood 
than  the  latter,  though  we  find  exceptions,  such  as  P,  contorta^ 
which  has  soft  wood  similar  to  that  of  the  white  pine  or  spruce. 
Spirally  marked  cells,  such  as  abound  in  Pseudotsuga  and  in 
Taxus^  have  not  been  found  in  the  pines. 

The  LHAVES.  in  the  wider  sense,  are  of  seven  different  forms: 
the  cotyledonous  or  seed-leaves,  the  primary  leaves,  the  ordinary 
bracts,  the  secondary  leaves,  the  bracts  constituting  the  sheath 
of  these,  the  bracts  forming  the  involucrum  of  the  male  flowers, 
and  the  bracts  supporting  the  carpellary  scale. 

The  COTYLEDONOUS  LEAVES  form  a  whorl  of  4  to  18  in  num- 
ber, are  triangular,  flat  on  the  back,  keeled  above,  higher  than 
broad  and  mostly  entire ;  in  P,  Strobus  I  find  the  keel  slightly 
spinulose -dentate.  Stomata  are  found  only  on  the  inner  and 
upper  sides,  as  is  the  case  in  the  cotyledonous  leaves  of  most 
conifers ;  those  of  Sciadopitys  are,  as  far  as  I  know,  the  only 
ones  that  have  stomata  merely  on  the  under  and  none  on  the 
upper  side. 

The  PRIMARY  LEAVES  succccd  the  cotyledons  on  the  main 
axis  ;  in  some  species  (^P.  inops^  P.  riglda^  P,  Canariensis^  etc.) 
they  are  also  found  on  the  sprouts.  They  are  always  subulate 
from  a  broader  base,  flat,  keeled  on  both  surfaces,  always  serru- 
late, even  in  those  species  whose  secondary  leaves  are  entire  (Z'. 
edulis)^  with  stomata  in  rows  on  both  surfaces,  more  on  the  lower 
than  on  the  upper  face. 

The  primary  leaves  not  rarely  produce  in  their  axils  buds  with 
secondary  leaves,  but  they  are  most  generally  reduced  to  bracts 
{Hochblaetter)  before  their  axils  become  productive.  These 
bracts  are  triangular-lanceolate,  membranaceous  or  coriaceous, 
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entire  or  mostly  fringed  on  the  edges,  more  or  less  persistent  or 
mostly  deciduous,  sometimes  articulated  above  their  base. 

The  SECONDARY  LEAVES  Constitute  the  foliage  of  the  tree : 
they  are  borne  on  an  undeveloped  branchlet  in  the  axils  of  pri- 
mary leaves  or  mostly  of  bracts,  and  are  surrounded  at  base  by  a 
sheath  of  bud-scales  {Nteder  blaettcr).  These  consist  of  2  shorty 
rigid,  strongly  keeled,  lateral  bracts  and  a  number  (6-10  or  more) 
of  longer,  thinner  inner  ones,  which  generally  are  woven  together 
by  the  delicate  fringes  of  their  edges,  and  are  then  persistent  with 
the  leaves,  though  in  time  worn  oft'  at  the  ends  ;  or  they  are  loose^ 
at  last  spreading  and  deciduous  at  the  end  of  the  first  season. 
This  is  the  case  in  all  the  species  of  the  section  Strobus^  in  the 
nut-pines,  and  in  a  few  others:  P,  Balfour iana,^  Gerardiana^ 
Bungeana^  Chihuahuana^  and  usually  also  in  P,  leiophylla. 

The  secondary  leaves  generally  occur  in  definite  numbers,  i  to 
5,  in  a  bunch,  or  their  number  is  slightly  variable :  some  species 
have  regularly  2  and  3  leaves  (/*.  niitis^  P.  Elliottii)^  others 
vary  with  3  to  5  leaves  (T'.  Montezumce) ;  species  with  regularly  3 
leaves  have  occasionally  2  or  4,  such  with  5  leaves  are  sometimes 
found  with  6  and  even  7  leaves.  Where  we  have  one  (only  in 
P,  monophylld)^  the  leaf  is  terete  ;  where  there  are  two,  the  leaves 
are  semi-terete,  convex  on  the  lower  surface  and  flat  on  the  upper 
one  when  fresh,  or  channelled  when  dry.  Those  leaves  that 
grow  in  bundles  of  3  or  more  are  triangular,  the  upper  surface 
being  more  or  less  elevated  and  keeled  ;  ternate  leaves  are  gener- 
ally somewhat  flatter,  and  quinate  ones  higher  and  regularly 
triangular.  Thus  the  shape  of  the  leaf  and  especially  its  trans- 
verse section  is  mostly  suflficient  to  determine  the  number  in  which 
they  occur. 

The  leaves  are  in  most  species  minutely  but  sharply  serrulate 
on  the  edges,  and  mostly  also  on  the  keel  of  the  upper  surface. 
These  serratures  are  closer  together,  or  more  distant,  coarser  or 
more  delicate,  but  are  absent  only  in  a  very  few  West-American 
species :  the  ccfnbroid  or  nut-pines,  P,  Balfouriana^  and  most 
forms  of  P,  Jlexilis,  The  tips  of  the  leaves  are  generally  entire, 
acute,  or  acuminate,  rarely  obtusish  ;  but  in  all  the  species  of  the 
section  Strobus  they  are  in  the  young  and  fresh  leaves  finely 
denticulate. 

The  stomata  are  usually  distributed  in  longitudinal  rows  over 
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both  surfaces  in  the  Pinaster  section ;  only  P.  Balfouriana  has 
none  on  the  back,  and  thus  approaches  Strobus  in  this  as  it  does 
in  many  other  respects.  In  Strobus  we  find  on  the  back  no  or  but 
few  stomata,  or  sometimes  a  single  or  an  interrupted  line  of  them. 
P.  Lambertiana  only  has  numerous  stomata  on  the  back,  thus 
approaching  Pinaster, 

I  will  have  to  dwell  somewhat  extensively  on  the  internal  struc- 
ture of  the  leaves,  as  it  proves  to  be  of  the  greatest  impor- 
tance for  the  classification  of  the  species.  We  distinguish  in  a 
transverse  section  the  thick  epidermis,  the  chlorophyll- bearing 
parenchyma  cells,  and  in  the  centre  the  fibro-vascular  bundle. 
This  latter  is  single  in  the  terete  and  mostly  in  the  quinate 
leaves ;  it  is  double  in  the  broader  triangular  or  ternate,  and 
in  the  semi-terete  or  binate  leaves.  This  difference,  however, 
is  of  very  little  diagnostic  importance,  as  we  find  occasionally 
single  or  double  bundles  in  the  same  species.  The  fibro-vascular 
bundles  always  show  wood  cells  on  the  upper  or  ventral,  and  bast 
cells  on  the  lower  or  dorsal  side,  traversed  by  delicate  medul- 
lary rays,  usually  obliquely  diverging  from  the  lower  to  the  upper 
side.  The  bundles  are  imbedded  in  a  mass  of  small  (medullary?) 
cells,  free  of  chlorophyll,  and  are  together  with  those  surrounded 
and  separated  from  the  parenchyma  by  a  sheath  of  larger  cells, 
also  destitute  of  chlorophyll. 

Within  the  parenchyma  of  the  leaf  a  smaller  or  larger  number 
of  longitudinal  tubes  or  ducts  are  found,  the  resin  ducts,  nor- 
mally probably  two,  but  very  often  more,  even  as  many  as  a 
dozen  or  more.  These  ducts  occupy  a  certain  definite  position 
within  the  leaf.  They  lie  (i)  close  to  the  epidermis, ^^r/^^^ra/ 
ducts^  in  some  species  more  on  the  ventral,  in  others  more  on  the 
dorsal  side  of  the  leaf;  or  (2)  they  occupy  a  place  within  the 
parenchyma  and  surrrounded  by  it  on  all  sides,  parenchymatous 
ducts ;  or  (3)  they  lie  close  to  the  sheath  which  surrounds  the 
vascular  bundles,  internal  ducts.  This  position  of  the  ducts  is 
so  constant,  and  seems  to  be  so  intimately  connected  with  the 
essential  character  of  the  plant,  that  I  venture  to  adopt  it  as  one 
of  the  principal  characters  for  the  subdivision  of  the  genus.  I 
must  add,  however,  that  in  some  few  species  smaller,  accessory 
ducts  do  sometimes  occupy  an  abnormal  position.  Thus  I  find 
occasionally  in  some  Strobi^  especially  in  P.  excelsa^  where  there 
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are  mostly  two  peripheral  dorsal  ducts,  a  third  upper  parenchy- 
matous one ;  in  P.  Bungeana^  which  generally  has  numerous 
peripheral  ducts  all  around,  occasionally  a  single  lateral  paren- 
chymatous duct  is  observed  ;  P.  Canariensis  has  regularly  paren- 
chymatous ducts,  but  sometimes  they  are  connected  with  the 
epidermis  by  a  very  thick  bundle  of  strengthening  cells  (of  which 
presently)  ;  P,  Laricio  has  normally  parenchymatous  ducts,  but 
in  a  specimen  of  var.  Pyrenaica  from  the  Pyrenees  in  Herb.  Cos- 
son  I  find  them  sometimes  almost  touching  the  epidermis  cells, 
and  therefore  easily  mistaken  for  peripheral.  In  P.  rigida  and 
Tceda^  and  also  in  P,  pungens  and  Jilifolia^  which  all  have 
normally  parenchymatous  ducts,  I  occasionally  have  observed  a 
number  of  smaller  accessory  ducts  close  to  the  sheath  of  the  ves- 
sels. In  pines  with  very  slender  leaves  it  is  sometimes  difficult  to 
discover  the  ducts,  and  in  some  forms  they  are,  I  believe,  really 
absent,  especially  in  cultivated  specimens.  Such  may  give  us^ 
some  trouble  in  their  classification. 

A  peculiar  element  in  the  structure  of  the  pine  leaves  are  cer- 
tain cells  which  had  been  formerly  named  ''  hypoderm  cells"; 
but  as  they  also  occur  in  other  parts  of  the  leaf  apart  from  the 
epidermis,  they  more  appropriately  receive  the  name  of  strength- 
ening CELLS.  They  are  thick-walled,  elongated,  colorless  cells, 
much  larger  than  the  bast  and  wood  cells,  generally  of  the  diame- 
ter of  the  epidermis  cells,  rarely  a  little  larger,  often  smaller,  and 
always  smaller  than  the  cells  of  the  parenchyma.  They  give  to 
the  leaf  its  rigidity,  and  are  most  abundant  in  the  most  rigid  pine 
leaves ;  in  the  softer  more  flaccid  ones  they  are  almost  entirely 
wanting.  Thus  they  are  scarce  or  entirely  absent  in  some  species 
of  the  Strobus  section  ;  in  P,  Pscudostrobus  and  P.  JiUfoUa  they 
are  very  imperfectly  developed.  The  strengthening  cells  are  prin- 
cipally found  under  and  close  to  the  epidermis  (whence  the  name 
hypoderm  cells)  either  in  a  continuous  layer  or  mostly  in  bun- 
dles, interrupted  by  the  lines  of  stomata ;  they  are  generally 
most  abundant  within  the  angles  of  the  leaves.  Sometimes  they 
surround  the  ducts,  and  in  all  the  species  allied  to  P.  rest' 
nosa  and  P,  sylvestris  they  are  found  only  there,  and  not  or 
scarcely  at  any  other  places.  In  some  species  these  cells  also 
occur  within  the  sheath,  above  and  below  the  fibro-vascular  bun- 
dles.    Their  presence  and  position  is  not  absolutely  constant,  but 
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may  be  relied  on  to  some  extent  for  diagnostic  purposes.  Thus 
the  quinate  smooth-edged  leaves  of  P.  Jlexilis  and  P.  Balfour- 
iana^  which  would  be  difficult  to  distinguish  without  their  cones, 
may  be  readily  recognized  by  the  strengthening  cells,  which  in 
the  latter  surround  the  more  closely  approximating  ducts,  while 
in  the  former  the  ducts,  widely  apart  from  one  another,  are  desti- 
tute of  these  cells. 

The  PERSISTENCE  of  the  leaves  is  very  different  in  different 
species ;  in  P»  Strobus  and  others  they  fall  in  the  autumn  of  the 
second  year ;  more  commonly  they  last  to  the  end  of  the  third 
year ;  in  some  species,  e.g.  P,  Banksiana^  they  do  not  fall  before 
they  are  4,  5  or  even  6  years  old  ;  in  P.  Balfouriana^  or  at  least 
in  var.  aristata^  I  have  seen  them  persist  12  to  14  years.  When 
the  leaves  persist  only  a  short  time  and  are  long,  and  the  annual 
growth  of  the  axis  is  short,  they  form  brushes  or  tassels  (-P.  aus" 
trails)  at  the  end  of  the  branchlets,  but  where  they  are  short  and 
persist  long  (Z'.  Balfouriand)  they  give  the  branchlets  that  "fox- 
tail or  bottle-brush"  appearance  of  which  travellers  speak.  In 
young  and  vigorous  trees  the  leaves  are  apt  to  persist  longer  than 
in  old  ones. 

In  exceptional  cases  and  as  a  monstrosity  the  leaf-bundles  be- 
come proliferous,  the  branchlet  which  bears  the  secondary  leaves 
elongating  and  forming  a  regular  branch. 

The  pines  are  monoecious  trees  which  bear  their  male  and  fe- 
male flowers  generally  on  different  branchlets,  the  male  commonly 
on  the  lower,  the  female  frequently  on  the  upper  part  of  the  tree  ; 
sometimes  both  are  found  on  the  same  axis,  the  male  below,  the 
female  above. 

The  MALE  FLOWERS  are  borne  on  the  lowest  part  of  the  year's 
shoot,  in  the  axil  of  bracts,  either  crowded  together  in  a  kind  of 
a  head  or  elongated  in  a  spike  ;  the  axis  usually  continues  to 
elongate  during  or  after  flowering  and  makes  a  leafy  branch, 
which  in  its  continuation  in  succeeding  years  often  again  bears 
flowers.  Male  flowers  sometimes  abnormally  make  their  appear- 
ance higher  up  on  the  axis  mixed  with  leaf-bundles  and  occupy- 
ing the  place  of  such.  The  male  flowers  consist  of  an  indefinite 
number  of  anthers  sessile  on  a  more  or  less  elongated  column, 
and  have  the  form  of  an  oval  or  a  cylindrical  ament,  for  which 
they  used  to  be  taken.   They  are  surrounded  by  a  somewhat  defi- 
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The  carpellary  scales,  which  in  the  flower  as  well  as  in  the 
fruit  we  caU,  in  short,  scales^  are  either  rounded,  obtuse,  and 
appressed  (in  Strobus^  etc.),  or  they  have  a  short  (P.  resinosa^ 
sylvestris^  etc.)  or  a  longer  (/*.  ponderosa^  Tcedd)  or  an  elon- 
gated subulate,  often  squarrose,  point  ( P,  contorta^  inops^ 
pungens) . 

The  aments  are  globose,  oval  or  elongated,  subsessile  or  pedun- 
cled,  single  or  several  together,  always  erect,  each  borne  in  the 
axil  of  a  bract,  its  base  invested  by  sterile  bracts  which  gradually 
or  suddenly  give  place  to  the  carpel-bearing  bracts,  just  as  the 
involucral  scales  of  the  male  flowers  give  place  to  stamens.  They 
make  their  appearance  on  the  upper  part  of  the  year's  shoot, 
often  just  below  the  terminal  bud,  when  we  call  them  suhter- 
tninal;  or  they  become  lateral^  when  the  axis  elongates  beyond 
them,  and  sometimes  more  aments  form  above  them  in  the  same 
season.  The  axis  above  the  aments  continues  covered  with  leaf- 
bundles  in  some,  while  in  others  it  is  naked  for  some  distance,  or 
rather  destitute  of  leaves,  bearing  only  bracts ;  a  second  stage 
of  aments  or  the  terminal  bud  is  always  preceded  by  a  number 
of  leaf-bundles. 

The  position  of  the  female  ament,  whether  subterminal  or  late- 
ral, seems  to  be  connected  with  an  e^sential  diflerence  in  the  spe- 
cies of  pines,  secondary  in  importance  only  to  the  leaf  structure  as 
described  above,  and  both  of  these  together  will  enable  us  to  ar- 
range the  species  in  something  like  a  natural  order.  It  ought  to  be 
understood,  however,  that  the  relative  position  of  the  ament  on  the 
axis  is  not  absolute  and  that  variations  do  occur.  Species  with  or- 
dinarily subterminal  aments  may  in  young  and  vigorous  shoots 
sometimes  bear  lateral  aments;  this  occurs,  though  very  rarely, 
in  P*  ponder osa  and  australis^  and  perhaps  in  others,  but  I  have 
never  seen  it  in  any  of  the  Strobus  section,  nor  in  P,  sylvestris^ 
resinosa^  Laricio  or  its  allies.  More  frequently  subterminal 
aments  are  found  in  species  which  normally  bear  lateral  ones, 
probably  when  with  the  formation  of  the  aments  the  vigor  of  the 
axial  growth  has  been  exhausted  ;  thus  sometimes  a  second  stage 
of  aments  is  subterminal,  while  the  first  is  of  course  lateral ;  or 
subterminal  and  lateral  ones  are  occasionally  found  on  differ- 
ent branches  of  the  same  tree  ;  or,  very  rarely,  a  tree  bears  al- 
most entirely  subterminal  aments.     This  last  case  I  have  seen  in 
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the  Californian  P,  muricata  and  in  the  Mediterranean  P,  Pyre- 
naica.  This  character  has  to  be  studied  inteUigently  among  the 
native  trees  in  their  homes.  So  long  as  only  a  few  herbarium 
specimens  can  be  consulted  it  must  remain  doubtful,  and  errors 
may  creep  in,  especially  as  collectors  have  heretofore  paid  so  lit- 
tle attention  to  the  necessity  of  obtaining  instructive  specimens, 
which,  however,  are  easily  procured  in  any  season  of  the  year, 
provided  the  tree  bears  at  all ;  for  always  either  flowers  or  young 
cones,  or  in  spring  both  together,  can  be  obtained. 

The  compound  fruit  resulting  from  these  aments,  known  as 
the  cone  or  strobile^  matures  at  the  end  of  the  second,  or  in 
a  single  species,  P.  IHnea^  of  the  third  season;  during  the  first 
twelve  months  it  does  not  enlarji;e  much  ;  in  most  species  it  re- 
tains its  erect  position  during  that  period,  but  in  a  few  it  becomes 
reversed  soon  after  flowering  and  before  the  leaves  are  developed 
(/*.  sylvesiris  and  EllwUii)  ;  in  the  allies  of  P.  Strobus  the  slender 
peduncle  bends  dow^nwards  in  the  second  summer  apparently  by 
the  weight  of  the  swelling  cone  ;  but  in  the  majority  of  the  species 
the  cones  in  that  period  assume  a  horizontal  or  somewhat  de- 
clined, rarely  a  strictly  recurved,  position.  Only  in  P.  Banksiana 
it  is  as  often  curved  upwards  as  horizontal.  We  continue  to  speak 
of  subterminal  and  of  lateral  cones  in  regard  to  that  part  of  the 
axis  which  bore  the  flowers,  though  the  branch  elongates  in  the 
next  year,  and  the  maturing  cone,  strictly  speaking,  thus  always 
becomes  lateral. 

The  cones  are,  as  the  name  might  indicate,  conical,  from  sub- 
globose  to  oval  or  subcylindrical,  mostly  more  or  less  symmetri- 
cal, often  slightly  oblique,  and  in  some  Californian  and  Mexican 
species  (P.  insignis^  tuberculata^  muricata,  patula)  so  much  so,  that 
the  scales  on  the  inner  and  the  outer  side  become  very  unequal ; 
in  the  first  named  species  especially  we  find  the  acales  on  the 
outer,  convex,  side  much  larger  and  tumid  ;  on  the  inner,  more 
flat,  side  smaller  and  depressed,  but  singularly  enough  more  fer- 
tile than  the  big  outer  ones.  The  color  of  the  cones  is  from  gray 
to  light  leather-brown,  reddish,  or  deep  brown,  with  a  dull  or  a 
glossy  or  almost  varnished  surface.  Tliey  vary  in  length  from  li 
or  2  to  12  or  even,  in  P.  Lambertiana,  to  18  inches. 

The  phyllotactic  arrangement  of  the  scales  is  quite  interesting^ 
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but  not  of  much  diagnostic  importance ;  nevertheless  it  will  be 
necessary  in  the  description  of  the  different  species  to  mention  it, 
and  also  to  state  the  number  of  the  more  prominent  secondary 
spirals,  two  of  which,  inclining  in  opposite  directions,  are  always 
the  most  conspicuous.  The  long  cones  of  P.  Strobus^  excelsa  and 
AyacahuiUy  and  the  short  ones  of  P.  edulis  and  monophylla^  show  the 
-^y  order  of  scales,  and  the  3  and  5  spirals  are  the  most  prominent 
ones.  P,  Lambertiana  and  Sabiniana  have  the  ^\  arrangement  with 
the  8  and  13  or  the  13  and  21  spirals  most  conspicuous.  The 
intermediate  orders  of  ^^  and  §^  are  the  most  common  ones ; 
abnormal  orders  are  extremely  rare. 

The  cone  scales  furnish  us  the  most  valuable  characters  for  the 
classification  of  the  species.  Their  exposed  part,  not  covered  by 
adjoining  scales  and  more  or  less  thickened,  has  been  called  the 
apophysis ;  it  is  rather  depressed  and  terminates  in  a  blunt  point 
in  the  section  Strobus  ;  in  Pinaster  it  bears  its  point  on  the  usually 
more  thickened  back,  the  umbo,  mostly  armed  with  a  prickle, 
weak  or  strong,  early  deciduous  (in  P,  Balfouriana,  insignis^  Bank- . 
siana)  or  stout  and  persistent  (in  P.  rigida^  7'(eda,  inops,  pun  gens)  ; 
in  some  species  (P,  Sabiniana^  Cou/tefi)  it  becomes  a  thick,  long, 
and  often  curved  or  twisted  spur. 

The  bracts  which  support  the  scales  remain  concealed,  but 
become  greatly  enlarged  and  mostly  thickened  and  corky,  and 
help  to  form  lodges  for  the  seeds,  which  are  enclosed  between 
them  and  the  scales. 

The  cones  generally  open  their  scales  soon  after  maturity,  drop 
their  seeds,  and  full  off  soon  afterwards  ;  in  most  cases  they  sepa- 
rate at  the  insertion  of  the  peduncle,  but  in  a  few  instances  (P, 
ponderosa^  P,  austraiis)  the  peduncle  and  the  lowest  part  of  the 
axis  together  with  a  number  of  scales  remain  on  the  branch.  In 
some  species  {P,  Sabiniana^  Coulteri)  the  open  cones  persist  for 
several  years  on  the  tree,  and  in  others  they  remain  almost  indefi- 
nitely, so  that  they  are  apt  at  last  to  be  partially  enclosed  in  later 
layers  of  wood.  Such  are  P,  Banksiana^  inops^  fungens^ 
insignis^  muricata^  rigida^  and  some  Mexican  species.  Most 
specimens  of  Pinus  contorta  retain  their  cones  in  this  manner, 
while  those  of  the  higher  sierras  of  California  are  early  decidu- 
ous, proving  that  this  character  is  not  of  great  specific  impor- 
tance.    The  persistence  of  the  cones  may  be  connected  with  the 


ENGBLMANN — REVISION  OF  THE  GENUS  PINUS,  ETC.         1 73 

peculiarity  of  some  species  to  retain  their  seeds  in  temporarily 
or  permanently  closed  cones,  when  they  are  called  serotinous. 
Such  are  southern  forms  of  P,  rigida  (var.  serotind)  and  P,  inops 
(var.  clausd)^  rarely  P.  Tceda;  in  some  Californian  (/^  insignis^ 
tuberculata^fnurtcata)  and  Mexican  species  {P,patula^  Teocoie 
and  Greggii)  this  is  still  more  conspicuous.  The  seeds  of  such 
serotinous  cones  seem  to  retain  their  germinating  power  for  many 
years  longer  than  loose  pine  seeds,  which  are  known  soon  to  lose 
their  vitality.* 

The  SEEDS  are  obovate,  or  off  en  more  or  less  obliquely  trian- 
gular, rarely  (in  -P.  Sabiriiana  and  Gerardiana)  nearly  cylin- 
drical, generally  somewhat  compressed,  2  to  12  lines  in  length, 
smooth  or  often  on  the  lower  surface  ridged  or  slightly  tubercu- 
lated,  always  destitute  of  balsam  vesicles,  pale  gray  or  yellow- 
ish, or  spotted,  or  brown,  and  often  black.  A  wing  is  always 
present,  and  is  generally  several  times  longer  than  the  seed ;  in 
some  large-seeded  species  ( P.  Jlexilis^  Cembra^  eduiis  and  the 
other  nut-pines,  and  Pined)  it  is  reduced  to  a  narrow  rim,  which 
is  apt  to  remain  attached  to  the  scale  when  the  seed  is  liberated  ; 
in  P.  parviflora^  Bungeana^  Gerardiana^  Torreyana^  and 
Sabiniana^  it  is  more  conspicuous,  but  shorter  than  the  seed 
itself;  in  P.  Coulter i  it  is  about  as  long  as  the  seed,  and  in  P, 
Lambertiana  longer.  The  size  of  the  seed  and  the  proportion 
of  the  wing  to  it  has  been  considered  to  furnish  valuable  sec- 
tional characters,  but  it  proves  to  be  only  of  specific  importance. 
The  wing  is  always  more  or  less  oblique  and  widest  in  some 
species  upwards,  in  others  near  the  base.  The  base  of  the  wing 
forms  a  rim  which  surrounds  the  seed,  leaving  its  under  side  free 
and  with  its  edge  covering  part  of,  or  rarely  the  greater  part  (P. 
JBlliottii)  or  the  entire  upper  side  (only  seen  in  P,  Panksiana), 
Generally  the  wing  and  its  rim  is  completely  separable  from  the 
mature  seed,  but  in  a  few  species  (/*.  Strobus  and  allies)  it  ad- 
heres to  it  closely,  and  is  at  last  broken  oft' irregularly. 

The  COTYLEDONS,  4  or  5  to  15  or  iS  in  number,  are  mostly 
several  times  shorter  than  the  caulicle,  usually  not  longer  than  its 

*  Seeds  from  closed  cones  of  P.  contorta^  two  to  eight  years  old  when  I  collected  them 
in  Colorado,  and  then  kept  fonr  years  in  a  hot  garret,  germinated  freely  with  Prof.  Sargent 
of  the  Arnold  Arboretum,  Mass. 
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diameter,  and  rarely  as  long  or  a  little  longer  than  it ;  this  seems  to 
be  the  case  especially  where  the  leaves  also  are  of  unusual  leng^, 
e.g.  in  P*  australis. 

It  is  easy  enough  and  very  satisfactory  to  ascertain  the  number 
of  cotyledons  where  a  large  quantity  of  seedling  pines  is  at  one's 
disposal.  With  me  this  was  unfortunately  not  the  case  ;  hence  I 
had  to  examine  the  seeds  themselves,  quite  a  laborious  process, 
rarely  extending  over  more  than  six  or  eight  specimens,  and  often 
less.  In  examining  greater  numbers  more  variation  will  probably 
be  discovered.  As  it  is,  the  different  species  show  a  tolerable 
constancy  in  the  number  of  their  cotyledons.  I  give  here  only  the 
result  of  my  own  observations,  leaving  out  those  found  in  the 
books.     I  have  observed 

about  5  cotyledons  in  P.  Balfouriana^  montana  (3-6),  Laricio,  rigiday 
inops  (4-6),  muricata  (4-5),  glabra  (5-6),  Banksiana  (4-5); 

about  6  cot^'ledons  in  P.  Balfour,  var.  aristaia  (6-8),  resinosa  (6-7), 
sylvesiris  (6-8),  insigtiis  (5-8),  tuber culaia  (5-8),  Tceda  (5-8), 
pungens  (7),  Pinaster  (5-8),  mitis  (4-7); 

about  8  cotyledons  in  P.  Strobus  (7-1 1),  monticola  (6-9),  parviflora 
(%-io) ^Jiexilis  (!^),mofiophylla  (7-10),  edulis  {^-16)^  Parryana^ 
JIalepensis  (6-9),  ponder osa  (6-1 1),  Canariensis^  australis  (7-10), 
Elliottii  (6-9)  ; 

about  10  cotyledons  in  P.excelsa  (8-12),  Peuce  (9-10),  Cembra  (9-12)^ 
cembroides  (9-12),  Bungtana  (11)  ; 

about  12-15  cotyledons  in  P.  Ayacakuite  (12.- 14),  Latnbertiana 
(12-15),  Pinea  (10-14),  Torreyana  (13-14),  Sabiniana  (12-18), 
Coulter i  (10-14). 

In  germination  the  seed-shell  is  raised  like  a  hood  on  the  tip 
of  the  cotyledons,  mostly  after  the  wing  has  come  off,  but  some- 
times the  wing  is  raised  high  above  the  plantlet  (/*.  australis). 
The  axis  generally  soon  elongates,  bearing  the  primary  leaves, 
but  the  species  just  mentioned  behaves  peculiarly  in  this  period, 
almost  as  do  many  moncotoyledonous  trees.  For  six  or  eight 
years  it  grows  not  in  length  but  only  in  thickness,  and  bears  in 
the  axils  of  the  short  primary  leaves  numerous  tufts  of  long  and 
slender  secondary  leaves,  which  give  the  plantlet  the  appearancp 
of  a  coarse  grass  or  a  rush;  only  after  it  has  acquired  sufficient 
vigor  the  thick  axis  rapidly  shoots  up. 
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I  now  propose  an  arrangement  of  the  species  of  Pinus  based 
upon  the  more  essential  characters  above  analyzed,  and,  though 
I  by  no  means  claim  it  to  be  a  faultless  one,  I  expect  that  it  will 
deserve  the  character  of  a  natural  one  as  much  as  any  that  can 
be  devised.  I  find  with  Endlicher  the  most  valuable  character  in 
the  fruit  scale,  or  rather,  to  speak  more  correctly,  I  find  that  the 
form  of  the  fruit  scale  in  this  genus  corresponds  with  a  series  of 
other  characters  which  constitute  two  very  natural  sections  of  the 
genus.  My  section  Strobus  in  a  wider  sense  includes  his  Strobus 
and  Cembra^  and  my  Pinaster^  also  enlarged,  comprises  all  his 
other  sections,  viz.  Pseud o-strobus^  Tceda^  Pinaster^  and  Pinea, 
The  subsections  are  distinguished  by  the  position  of  the  ducts 
within  the  leaf,  whether  peripheral,  parenchymatous,  or  internal. 
Subordinate  to  this  character  is  the  subterminal  or  lateral  position 
of  the  female  ament  and  the  cone.  Only  after  this  may  the  num- 
ber of  leaves  in  a  sheath  be  taken  into  consideration,  and  perhaps 
the  presence  or  absence  of  strengthening  cells  around  the  ducts. 
It  will  be  found  that  thus  not  only  natural  but  to  some  extent 
even  geographical  alliances  are  best  preserved.  I  enumerate  only 
such  species  or  subspecies  (these  in  brackets)  which  I  have  been 
able  to  examine  myself;  the  list,  however,  will  be  found  nearly 
complete.  The  nomenclature  of  Parlatore  in  DC.  Prod.  xvi.^. 
is  adopted  unless  otherwise  stated. 

Sect.  L  STROBUS.  Apophysis  with  a  marginal  unarmed  umbo, 
generally  thinner  ;  cones  subterminal  ;  leaves  in  fives,  their 
sheaths  loose  and  deciduous;  anthers  terminating  in  a  knob,  or 
a  few  teeth,  or  in  a  short  incomplete  crest;  wood  softer,  lighter, 
less  resinous. 

§  I.     EusTROBi.     Ducts  peripheral. — Northern  or  mountain  species  of 
the  Old  and  New  World. 

*  Wings  longer  than  the  seeds ;  leaves  sharply  serrulate,  denticu- 
late at  tip. 

t  Strengthening  cells  few,  none  around  ducts. 

P.  Strobus,  monticola,  excelsa,  Petice,^  parvijlora,'^  Bonapartea^^  Ayaca^ 

huite. 

tt  Strengthening  cells  abundant  under  the  epidermis   and 

surrounding  ducts. 
P.  Lambertiana. 

♦*  Wings  much   shorter  than  seeds;    leaves  mostly  entire,  not 
denticulate  at  tip. 

P,  Jlexilis,  {albicauliSf)  fygmcea. 
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*  Cone8  subterminal ;  leaves  in  threes  to  fives.     Muausirales. 
P,  oocarpa^^^  occidentalism  ausiralis,^* 

m 

*  ♦   Cones  lateral  or  mostly  so ;    leaves  in  twos  to  threes.     £1' 

liotti€E. 

P,  Elliott  a, ^^  Cubensis,^*  Wrigktii^^ 

NOTES. 

1.  P.  Pence,  Griseb.,  may  after  all  be  distinct  from  P.  excelsa;  it  has 
much  shorter  leaves  and  sheaths,  and,  if  my  specimen  can  be  relied  on,  a 
short  fruiting  peduncle ;  the  structure  of  the  leaf  is  nearly  the  same  in  both. 
P.  Peuce,  excelsa,  and  tnouticola  have  a  layer  of  strengthening  cells  all 
around  under  the  epidermis,  interrupted  only  by  the  stomata,  and  not  in 
distinct  bundles  as  in  Lambertiana  and  Bonapartea,  while  P.  Strobus, 
Ayacahuite,  and  parvijlora,  have  scarcely  any.  They  all  have  regularly 
two  dorsal  ducts  only.  In  P.  excelsa  I  have  repeatedly  found  a  third, 
upper,  and  always  a  parenchymatous  one. 

2.  P.  parviflora^  Sieb.  &  Zucc.  A  branch  in  Herb.  Haenke  in  the 
Prague  Museum,  marked  ''''  P.  htteroyhylla.  Presl,  Nutka  Island,"  seems  to 
belong  to  this  species,  which  is  distinguished  by  slender,  distantly  and 
very  slightly  serrulate  leaves,  and  scarcely  any  strengthening  cells. 

3.  P.  Bonapartea,  Roezl.  Prof.  E.  Purkinje,  of  the  Foresters*  Academy 
of  Weiswasser,  Bohemia,  who  was  probably  the  first  to  carefully  study  the 
microscopic  anatomy  of  the  pine-leaves  with  a  view  to  the  diagnosis  of  the 
species,  and  who  is  now  publishing  the  results  of  his  investigations  in  an 
extensive  and  copiously  illustrated  work,  has  directed  my  attention  to  the 
leaf-structure  of  this  form.  It  deviates  from  all  the  other  Strobi  in  having 
numerous,  usually  7,  ducts,  3  on  the  back  and  2  on  each  of  the  upper  sides, 
and  having  strengthening  cells  in  numerous  bundles  all  around  and  espe- 
cially in  the  angles.  I  find  no  stomata  on  the  back.  Roezl's  P.  Don  Pedri 
has  exactly  the  same  structure,  but  has  3  or  4  series  of  stomata  on  the 
back ;  both  evidently  belong  together.  Though  I  have  not  been  able  to 
study  the  fiowers  and  fruit,  I  do  not  hesitate  to  pronounce  it  distinct  from 
P.  Ayacahuite,  which,  like  P.  Strobus,  has  scarcely  any  strengthening 
cells,  and  only  2  dorsal  ducts. 

4.  P.  Cembra,  Lin.  The  ducts,  generally  in  the  middle  of  the  paren- 
chyma, sometimes  nearly  approach  the  epidermis,  but  I  have  always  found 
them  separated  from  it  by  at  least  one  layer  of  parenchymatous  cells. 

5.  P.  monophylla ,  Torr.  &  Frem.  The  number  of  ducts  is  excessively 
variable;  X  have  found  from  3  to  14  in  different  leaves.  The  leaves  are 
usually  curved,  and  the  upper  side,  proved  to  be  such  by  the  relative  posi- 
tion of  the  wood  and  bast  cells  (see  p.  165),  is  always  directed  towards 
the  branch.  Sometimes  two-leaved  bundles  occur.  It  is  an  open  question 
whether  the  four  species  of  the  subsection  Cembroides  may  not  properly 
be  united  into  one,  as  the  difference  of  flowers  and  fruit  is  very  slight,  and 
that  of  the  foliage  only  relative. 


BNGEI.MANN — REVISION  OF  THE  GENUS  PINUS,  ETC.         1 79 

6.  P.  Bal four  tana  ^  Jeffrey,  and  P.  aristata^  Engelm.,  of  the  Colorado 
Rocky  Mountains,  are  identical  in  leaf-structure  and  in  flowers  and  must 
be  united,  though  the  cone  of  the  former  is  elongated,  often  even  cylindri- 
cal, the  apophyses  thicker  and  peculiarly  spongy,  and  at  maturity  unarm- 
ed, while  the  other  has  an  oval  cone  with  thinner  scales  and  awnlike 
prickles.  In  Utah  and  Nevada  a  form  occurs  with  cones  like  the  latter, 
but  with  short,  stout,  recurved  prickles.  Parlatore  enumerates  aristata^ 
but  does  not  mention  Balfouriana. 

7.  P.  Khasiay  Royle,  and  its  two  allies,  form  a  very  natural  little  group. 
Leaves  in  this  species  with  2  dorsal  ducts;  strengthening  cells  very  slight 
and  only  in  the  corners;  male  flowers  i  inch  long,  slender;  involucral 
bracts  12  to  14,  exterior  half  as  long  as  the  inner  ones,  all  apparently 
pointed;  anthers  |  to  1  line  long;  crest  only  i  line  wide,  nearly  entire. 

p.  iMSftlaris,  Endl.,  has  similar  leaves,  ducts  often  indistinct,  strength- 
ening cells  slight  in  the  corners  and  some  scattered  under  the  epidermis 
and  also  near  the  vessels;  male  flowers  i  inch  long;  involucral  bracts 
about  8.  outer  pair  more  than  half  as  long  as  the  inner  ones;  anthers  less 
than  I  line  long,  crest  nearly  entire. 

P.  loHgtfolias  Roxb.  Ducts  few  (in  Wallich*s  specimens),  or  many  (in 
Hooker  and  Thompson's),  or  none  at  all  (Hooker's;  Thuret's  cult.); 
strengthening  cells  strongly  developed  in  bundles  all  around  leaf;  bracts 
large,  strongly  fringed,  deciduous ;  male  flowers  larger  than  in  last,  i-ii 
inches  long,  thicker;  anthers  ij  lines  long;  crest  |  line  wide,  strongly 
fringe-denticulate;  involucre  not  seen.  The  thick  bundles  of  strengthen- 
ing cells  and  the  larger  male  flowers   readily  distinguish  it  from  the  two 

others. 

8.  P.  montana^  Duroi,  is  so  well  characterized   that  it  is  inconceivable 

how  it  could  have  been  taken  for  a  variety  of  P.  sylvestris^  unless  some 
hybrid  forms,  which  are  said  to  occur,  have  created  the  difliculty.  The 
involucral  bracts  are  always  more  numerous,  usually  about  6,  the  anthers 
crested,  the  female  aments  subsessile,  and  the  young  cone  erect;  in  sylves' 
iris  the  involucral  bracts  rarely  exceed  3,  the  crest  of  the  anthers  is  reduced 
to  a  small  ridge  or  a  few  teeth,  the  female  ament  is  not  longer  than  its  pe- 
duncle and  becomes  recurved  soon  after  flowering. 

9.  P.  resinosa,  Ait.,  is  the  only  American  representative  of  this  well 
characterized  group.  The  6  involucral  scales  are  articulated  in  the  middle, 
the  upper  part  falling  off  early  (p.  x6S)  ;  ducts  almost  always  only  2  on  the 
upper  side  of  the  leaf. 

10.  P.  densi/loray  Sieb.  &  Zucc.  Leaves  with  numerous  ducts,  mostly 
surrounded  by  strengthening  cells,  also  some  of  these  within  the  sheath; 
in  a  few  instances,  in  Japanese  as  well  as  in  cultivated  specimens,  the 
strengthening  cells  are  almost  wanting;  male  flowers  oval,  only  2  to  3  lines 
long,  in  an  elongated  spike ;  involucrum  of  3  or  4  or  rarely  5  or  6  bracts 
of  equal  length;  anthers  only  i  line  long,  or  less,  with  a  small,  slightly- 
denticulate  crest.  Only  in  Japan.  Sometimes  cultivated  under  the  name 
of  the  following. 
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II.  /».  Massoniana,  Lamb.  Parlat,  well  distinguished  from  the  tree  thu» 
named  by  Siebold  &  Zuccarini  and  by  Endlicher,  which  was  named  by 
Parlatore  P,  Thunbergii  {%tt,  note  26).  It  is  similar  to  the  last,  but  has 
longer  and  more  slender  leaves  and  is  a  native  of  the  warmer  climate  of 
Southern  China,  and  is  not  hardy  where  densiflora  and  Thunbergii  are. 
Ducts  few  or  many,  often  with  a  few  strengthening  cells,  these  cells  also  in 
the  corners,  very  few  under  the  epidermis,  rarely  some  with  the  vessels ; 
male  flowers  slender,  cylindric,  6-8  lines  long,  in  a  spike,  involucrum  of 
6  or  7  bracts,  the  outer  pair  rather  shorter  than  the  inner  ones.  Griffith, 
No.  4992,  from  Afghanistan,  in  Herb.  Kew,  with  2  ducts  on  the  upper  side 
of  the  broader  leaves,  may  belong  here,  which  would  extend  the  geogra- 
phical area  of  this  species. 

12.  P.  Merkusiiy  Jungh.  &  De  Vriese,  seems  to  be  closely  allied  to  the 
last  and  probably  belongs  here,  or  ought  perhaps  to  be  considered  rather  a 
two-leaved  Indica,  In  the  poor  specimens  at  my  disposal  I  could  not  dis- 
cover any  ducts;  the  leaves  are  longer  and  more  slender,  the  strengthening 
cells  similarly  disposed.  The  involucrum  consists  of  12  bracts,  the  outer 
pair  not  half  as  long  as  the  inner  ones. 

13.  P.  Gerardiana,  Wallich.  Anther  crests  semi-orbicular,  laciniate- 
dentate,  seeds  nearly  i  inch  long. 

14.  P,  Ilalepensisy  Mill.  Cones  with  longer  or  shorter  peduncles,  lateral 
and  oflen  low  down  on  the  axis,  generally  single,  with  flat  or  sometimes 
somewhat  tumid  scales. 

15.  P.  Pyrcnaica,  Lapeyr.,  fide  Parlatore,  P,  Brutia^  Ten.,  and  with 
other  synonyms,  not  to  be  confounded  with  that  other  P,  Pyrenaica  which 
is  a  form  of  P.  Laricio.  This  species  is  so  closely  allied  to  the  last  that  it 
is  often  considered  a  variety  of  it.  But  the  leaves  are  stouter,  the  more 
numerous  ducts  are  surrounded  by  strengthening  cells,  which  are  very 
scarce  in  the  leaves  of  the  other;  in  both,  these  cells  are  found  near  the 
vessels ;  the  male  flowers  are  twice  as  large ;  the  outer  pair  of  involu- 
cral  bracts  is  almost  equal  to  the  inner  ones;  the  cones  are  nearly  sessile 
and  thicker,  generally  several  together,  and  often  lateral  and  terminal  on 
the  same  tree  (see  p.  171)  ;  the  densely  clustered  cones  in  Tenore's  typical 
specimen  in  the  botanic  garden  of  Naples  are  the  result  of  disease. 

16.  P,  leiopkylla,  Schiede  &  Deppe,  has  often  6  and  even  7  leaves;  the 
ducts  are  very  small  and  often  wanting;  the  strengthening  cells,  usually 
well  developed  In  bundles  under  the  epidermis,  are,  as  well  as  the  ducts, 
absent  in  Gregg*s  No.  821  from  Zamora;  the  sheaths  arc  usually  decidu- 
ous, but  scarcely  so  in  IIartweg*s  No.  441. 

17.  P,  Jilifolia,  Lindl.  In  a  specimen  cultivated  in  Kew  gardens  the 
ducts  are  sometimes  internal. 

18.  P.  MoHteznmte^  Lamb.,  is,  if  I  understand  it  correctly,  a  most  vari- 
able species,  the  largest  suit  of  different  forms  of  which  is  preserved  in  the 
Berlin  herbarium  ;  some  forms  have  longer,  others  shorter  leaves,  or  stouter 
or  more  slender  ones,  3,  4 or  5  in  a  bundle;  cones  long  cylindrical  or  oval 
or  conical ;  the  scales  in  the  typical  form  are  depressed  and  regularly  rhom- 
boidal,  in  other  forms  they  become  strongly  umbonate.     It  is  quite  difli- 
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cult,  therefore,  to  properly  circumscribe  the  species ;  for  the  present  I  feel 
obliged  to  unite  with  it  even  P,  Ilartwegii  and  a  number  of  others  already 
included  by  Parlatore.  Only  a  closer  study  on  the  Mexican  mountains  will 
decide  whether  or  not  several  well  characterized  species  may  be  hidden 
among  them.  All  those  that  I  could  examine  have  numerous  and  strong 
bundles  of  strengthening  cells  under  the  epidermis  and  also  near  the  ves- 
sels, but  none  around  the  ducts. 

19.  P.  Torreyana^  Parry,  has  the  same  structure  of  the  leaves.  The 
name  was  publi8hed  in  the  Botany  of  the  Mexican  Boundary,  1859,  ^^^  ^^ 
therefore  older  than  P  lopkoserma,  Lindl.  of  i860. 

20.  P.  Arixonica,  Engelm.  in  Hot.  Wheeler,  p.  260,  has  also  this  struc- 
ture and  is  thus  distinguished  from  P.ponderosa^  besides  being  five-leaved. 

21.  P.  Engelmanni^  Carri^re,  Conif.  p.  356;  P.  macropkylla,  Engelm. 
in  Wisliz.  Mem.  p.  103,  note  25,  is  a  tree  only  known  from  Wislizenus' 
single  specimen  gathered  in  1846  on  the  mountains  of  Cosiquiriachi,  west 
of  Chihuahua,  where  it  is  said  to  be  abundant.  The  name  was  changed  by 
Carri^re  because  it  clashed  with  Lindley's  prior  one;  this,  however,  is 
considered  by  Parlatore  to  be  a  form  of  MontezumtF,  but  which  I  have  not 
been  able  to  examine.  Our  plant  differs  from  this  species  by  having  its  very 
stout  leaves  in  threes  and  fours  and  very  rarely  in  fives,  in  the  strongly 
developed  strengthening  cells  under  the  epidermis  and  also  around  the 
ducts,  and  in  the  form  of  the  cone.     Parlatore  does  not  mention  it. 

22.  P.  fonderosa^  Douglas,  a  variable  and  wide-spread  species  of  West- 
•ern  North  America,  several  forms  of  which  have  been  described  as  distinct. 
The  only  one  which  may  perhaps  claim  specific  recognition  is  our  var, 
yeffreyi  (P.  yfffreyt\  Murr.),  characterized  by  its  darker  more  finely  clefl 
bark,  glaucous  branchlets,  paler  foliage,  and  much  larger  cones,  with  rather 
slender  sharp  recurved  prickles  and  larger  seeds;  but  it  seems  that  inters 
mediate  forms  unite  it  with  the  typical  one.  Another  form  which  deserves 
notice  is  var.  scopulorum,  of  the  Rocky  Mountains,  with  shorter  and  often 
binate  leaves  and  smaller  cones  (see  Engelm.  in  Fl.  Calif  2,  p.  125). 

23.  P,  Canariffisis^  Ch.  Smith,  is  perhaps  more  nearly  related  to  P, 
Laricio  than  to  fotiderosa.  The  articulation  of  the  4  involucral  bracts  is 
a  curious  feature  which  it  has  in  common  with  our  P.  tesinosa  (see  p.  168). 

24.  P,  Ckfkuakuanay  Engelm..  first  described  from  the  mountains  of 
Chihuahua,  but  now  repeatedly  found  in  Arizona,  is  well  distinguished 
from  all  its  relatives  by  its  deciduous  sheaths. 

25.  P.  Laricio^  Poir.  Strengthening  cells  around  ducts  and  in  bundles 
all  around  leaf;  the  typical  form  has  slender  leaves  and  is  tender  in  culti- 
vation. Var.  MoHspfiliensis  or  Pyrenaica  (not  to  be  confounded  with  No. 
15,  as  the  author  of  that  species  himself  and  many  later  botanists  have 
done)  has  slender  leaves  with  scarcely  any  strengthening  cells  around  the 
leaf,  and  is  more  hardy  than  the  species.  Var.  Ausiriaca  or  nigra  is  per- 
fectly hardy;  it  has  the  stoutest  leaves  of  all  the  forms,  with  abundant 
strengthening  cells.  A  specimen  in  Herb.  Kew,  Birmah,  Griffith  49931 
may  belong  here,  thus  extending  the  range  of  the  species  far  into  Asia. 
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26.  P.  Thunbergii,  Parlat.  This  is  P.  Masso/tiana,  Sieb.  &  Zucc.,  and 
of  many  authors  and  many  gardens,  but  is  easily  distinguished  by  its  stout- 
er, shorter  leaves  with  parenchymatous  ducts.  It  seems  peculiar  to  Japan, 
though  cultivated  in  Australia,  whence  P,  Ausiralatiaca,  Steud.,  an  origi- 
nal specimen  of  which  I  have  been  able  to  examine  in  Herb.  Cosson.  Its 
parenchymatous  ducts  distinguish  this  species  at  once  from  any  other  Japa- 
nese pine  and  place  it  near  P.  Laricio, 

27.  P.  contorta^  Dougl.,  is  a  little  out  of  place  here  and  evidently  be- 
longs nearer  to  the  next  group,  but  it  has  the  subterminal  cones  of  this. 
Like  its  American  allies  it  is  destitute  of  strengthening  cells  about  the 
ducts,  which  character  distinguishes  it  at  once  from  its  Old  World 
associates,  and  so  do  the  subulate  points  of  the  female  scales.  The  low- 
growing  narrow-leaved  coast  form,  which  is  found  along  the  Pacific  from 
Northern  California  to  Alaska  is  the  original  P.  coutorta,  Douglas  (from 
the  mouth  of  the  Columbia  river)  and  P.  Bolanderi^  Parlat.  (from  Mendo- 
cino, California) ;  it  is  a  regular  seaside  tree,  an  excellent  screen  against 
the  Pacific  storms  and  their  salt  spray,  just  as  P.  Halepensis  is  on  the 
Mediterranean ;  its  leaves  are  often  entirely  destitute  of  ducts.  The  broader- 
leaved  mountain  form  is  P.  Murrayana^  Mum,  as  Jeffrey's  original  speci- 
mens prove,  which  come  from  the  sierras;  P.  muricata^  with  which  Parla- 
tore  unites  it,  is  very  different  and  belongs  to  the  coast  region;  this  broad- 
]eaved  form  extends  to  Oregon  and  to  the  Rocky  Mountains.  While  the 
forms  of  the  coast  and  of  the  Rocky  Mountains  have  very  knobby,  oblique, 
serotinous,  and  persistent  cones  (see  p.  172),  those  of  the  sierras  have  occa- 
sionally more  regular,  less  tuberculated,  readily  opening  and  deciduous 
cones,  without  being  otherwise  distinguishable  (C.  5".  Safgent).  The  wood 
of  this  species  is  white  and  soft,  and  the  tree  is  therefore  oflen  called  white 
pine  or  spruce-pine. 

28.  P.  Sabiniana^  Dougl.  and  P.  Coulferi^  Don  {jnacrocarfa^  Lindl.) 
cannot  be  confounded  by  those  that  have  been  able  to  compare  both  grow- 
ing; both  have  very  large  cones  with  spurred  apophyses  and  large  edible 
seeds,  but  the  cones  of  Sabiniana  arc  shorter,  thicker,  dark  mahogany- 
brown;  the  seeds  larger,  9-12  lines  long,  almost  cylindrical,  with  much 
shorter  wings :  those  of  P,  Coulteri  are  more  slender,  of  a  paler  leather 
color,  the  seeds  shorter,  6-8  lines  long,  and  their  wings  longer.  P,  Sabi- 
niana  makes  a  round-topped  tree  with  spreading  branches  and  looser, 
more  slender  and  lighter  foliage  on  glaucous  branchlets;  P,  Couiieri  is 
a  more  conical  tree  with  rigid  brown-green  branches  and  denser,  coarser 
and  darker  foliage.  The  seeds  of  P.  Sabiniana  are  or  have  been  a  most 
important  article  of  subsistence  for  the  Indians. 

29.  P.  insig-nis,  Dougl.,  distinguished  by  its  fresh  green  foliage  and 
closely  and  strongly  serrulate  leaves.  Cones  generally  thick  and  very  ob- 
lique, with  the  scales  of  the  outer  side  large  and  thick,  and  on  the  inner 
side  smaller  and  flat;  some  cones  are  more  regular,  all  the  scales  nearly 
equally  flat.  For  the  synonymy  I  refer  to  Flor.  Calif.  2,  127,  repeating^ 
here  only  that  the  original  P,  tuberculatum  Don,  is  founded  on  an  unusu- 
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ally  slender  cone  of  this,  and  that  P,  Sinclairii,  Hook.  &  Arnott,  is  a  fac- 
titious species  compounded  of  a  cone  of  this  and  a  branch  of  P*  Monte- 
xumcB.  The  old  and  evidently  erroneously  described  P,  Calif omiana^ 
Lois.,  is  probably  our  species,  but  cannot  now  be  identified. 

30.  P.  tuberculatOy  Gordon  Pinet.  ed.  i,  211,  not  Don,  a  name  at  first 
erroneously  given  to  a  species  sent  by  Jeffrey,  is  to  be  retained  as  now  in 
general  use  and  because  Don's  original  tubercnlata  is  a  mere  form  of  insig' 
nts,  P.  Californica^  Hartw.,  is  the  same.  It  is  the  smallest  pine  known 
as  a  tree,  fruiting  often  when  only  2  to  3  feet  high  and  rarely  ever  exceed, 
ing  15  or  18  feet.     (See  Engelm.  in  Flor.  Calif.  2,  128.) 

31.  P.  T<eda,  Lin.,  and  P.  rigxda^  Mill.,  have  sometimes,  besides  the 
regular  parenchymatous,  smaller,  accessory  internal  ducts,  thus  approach- 
ing the  Australes  group.  The  cones  are  of  a  pale  brown  color,  mostly 
very  spinous,  and  very  rarely  serotinous.  It  is  confined  to  the  wet  or 
sandy  lower  districts  along  the  coast  from  Delaware  to  Eastern  Texas. 
The  most  inland  localities  may  be  the  Stone  Mountain  near  Atlanta, 
Georgia,  and  Camden  in  Arkansas. 

32.  P.  rigida  var.  serotina,  P,  serotina^  Michx.,  I  cannot  distinguish 
specifically  from  rigida ;  it  is  more  apt  to  grow  on  wet  places  (whence 
the  name  Pond-pint)  and  has  longer  leaves  (occasionally,  on  strong 
shoots,  in  fours),  and  the  cones  often  do  remain  closed  for  several  years, 
as  is  also  sometimes  found  in  the  northern  P,  rigida.  The  typical  sub- 
globose  form  of  the  cones  which  Michaux  figures  in  his  Sylva  is  quite  pecu- 
liar, but  only  found  in  the  coast  region  of  South  Carolina,  from  whence 
Dr.  Mellichamp  sends  them ;  further  inland  the  cones  are  more  elongated, 
often  twice  as  long  as  in  the  northern  rigida  (Wm.  H.  Ravenel,  Aiken» 
S.  C.)  Prof.  Sargent  observed  it  on  the  Georgia  and  East  Florida  coast, 
but  not  in  West  Florida  or  in  Alabama.  Felled  trees  or  posts  set  in  the 
ground  sometimes  make  sprouts  bearing  primary  leaves. 

33.  P.  patula,  Schiede  &  Deppe.  The  epidermis  cells  of  the  leaves 
protrude  so  that  the  surface  appears  minutely  tuberculate. 

34.  P.  inopBf  var.  ciausa^  was  discovered  and  named  by  Dr.  Chapman 
at  Apalachicola,  Florida,  and  Prof.  Sargent  finds  it  quite  common  on 
Cedar  Kej's.  It  is  distinguished  from  the  species  by  decidedly  narrower 
leaves  and  by  its  cones  being  often  serotinous,  more  in  one  tree  than  in 
another.  The  leaves  are  h  line  wide,  while  in  the  species  they  are  often  | 
and  even  nearly  i  line  wide;  the  sheaths  in  both  forms  are  at  last  decidu- 
ous; young  branches  green,  in  the  northern  form  glaucous;  involucrum 
of  10  to  II,  in  inops  of  S  to  9  bracts;  cones  larger,  mostly  subsessile, 
recurved ;  in  the  other,  mostly  longer  peduncled  and  patulous ;  cotyledons 
fewer,  4  or  rarely  5,  in  the  other  5  or  6. 

35.  P.  pungenSf  Michx.  Leaves  rarely  in  threes  and  sometimes  with 
accessory  internal  ducts.    The  cones  persist  sometimes  20  years  or  longer. 

36.  P.  muriraia,  Don.  Male  flowers  only  i  inch  long  in  a  spike  of 
about  I  inch  in  length,  similar  to  those  of  tuberculata  and  insignis;  an- 

heral  crest  strongly  denticulate,  in  the  others  nearly  entire.     Specimens 
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have  been  collected  at  Tomales  Point  with  subterminal  cones,  not  differ- 
ent in  any  other  respect.  The  cones  of  the  southern  specimens  (from 
Monterey,  etc.)  have  usually  very  long,  3^  inch,  and  stout  curved  spurs, 
especially  on  the  outer  side,  and  fully  deserve  their  specific  name,  but  oth- 
ers from  farther  north  (Mendocino,  etc.)  are  more  regular,  with  short  and 
thin,  though  very  sharp,  prickles. 

37.  P.  Pinaster^  Ait.  The  male  flowers  form  a  large  oval  head  ;  invo- 
lucral  bracts  often  only  3  or  sometimes  4,  all  of  equal  length.  Geographi- 
cally and  structurally  this  species  is  more  nearly  allied  with  P.  Canari' 
ensis,  less  so  with  Laricio^  but  is  distinguished  from  both  by  the  lateral 
(quite  rarely  subterminal)  {emale  ament. 

38.  P*  mitt's,  Michx.  Wide-spread  through  the  middle  and  partly  the 
southern  States,  rare  in  New  Jersey  and  not  now  found  farther  north; 
westward  to  Arkansas  and  to  Missouri  south  of  the  Missouri  river,  where  it 
is  the  only  species  of  pine ;  it  is  found  always  on  silicious  soil ;  it  fur- 
nishes excellent  **hard  pine"  lumber.  Theouter  pair  of  the  9-12  involucral 
bracts  is  scarcely  half  as  long  as  the  inner  ones. 

39.  P, glabra,  Walt.  Similar  to  the  last,  with  slender  foliage,  smoother 
bark  (in  young  trees  and  on  the  branches  the  grayish  bark  is  quite  smooth) 
and  almost  unarmed  cones,  distinguished  by  Walter  ic»  years  ago,  but 
long  overlooked,  until  W.  H.  Ravenel,  about  25  years  since,  rediscovered 
it.  Dr.  Mellichamp  finds  it  scattered  on  the  coast  of  South  Carolina, 
where  it  grows  on  the  edge  of  or  in  swamps,  and  on  the  knolls  in  them, 
with  Magnolia,  Fagus,  and  Nyssa;  rarely  on  sandy  soil,  and  never  in  the 
80  called  Pine-barrens.  He  describes  the  branching  of  the  tree  as  singu- 
larly characteristic,  the  spray  usually  being  flattened  somewhat  like  that 
of  Cedrus.  It  probably  extends  through  the  lower  parts  of  the  southeastern 
and  southern  States,  as  it  is  again  found  in  Mississippi  (E.  Hilgard).  The 
tree  (known  in  South  Carolina  as  the  Spruce-Pine)  grows  up  to  80  feet  in 
height ;  the  gray  bark  of  such  old  trees  is  flakey  and  is  compared  by  some 
to  that  of  the  sugar-maple,  by  others  to  a  smoothish  white-oak  bark.  The 
leaves  are  usually  2^  to  3  inches  long,  not  half  as  thick  as  they  are  wide, 
while  in  P*  mitis  their  thickness  exceeds  half  their  width;  the  external  in- 
volucral bracts  are  minute. 

40.  P,  Banksiana,  Lamb.,  published  1803  in  Lambert's  first  edition,  a 
year  prior  to  Poiret's  name  of  P.  rupestris,  which  name,  erroneously  pre- 
ferred by  Parlatore,  must  give  way  to  the  former.  Probably  the  only  pine 
with  erect  or  at  least  patulous  cones;  the  small  prickles  of  the  y^ry  young 
cones  soon  disappear,  so  that  the  mature  ones  are  unarmed.  The  base 
of  the  wing  entirely  covers  the  outer  side  of  the  seed  and  separates  from 
it,  just  as  it  does  in  Picea,  and  which  I  have  not  seen  in  any  other  pine 
to  this  extent.  The  cones  are  often  serotinous  and  persist  for  a  long  time. 
The  seeds  seem  to  germinate  most  readily,  just  like  those  of  P.  Tceda,  and 
in  moist  sandy  soil,  in  old  fields  and  along  railroads  young  trees  spring  up 
abundantly.  It  makes  a  moderate  sized  tree,  but  is  perhaps  never  over 
ao  or  30  feet  high,  and  10-12  or  very  rarely  18  inches  in  diameter.    Very 
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common  in  Northern  Michigan  and  Wisconsin,  it  does  not  seem  to 
extend  farther  westward  than  the  Saskatchawan,  where  it  is  replaced  by 
P.  contorta. 

41.  P.  oocarpa^  Schiede.  Most  of  the  ducts  are  internal;  occasionally 
a  parenchymatous  one  was  found  in  the  leaves  examined  hy  me.  Further 
investigation  must  show  whether  this  species  may  not  more  properly  be  re- 
ferred to  its  Mexican  neighbors  of  the  Pseudo-Sirobi  group.  Strengthen- 
ing cells  are  abundant  around,  under  the  epidermis  and  also  near  the  vessels. 

42.  P.  australis,  Michx.  Male  flowers  21^-3  inches  long,  the  longest  of 
any  pine,  of  rose-purple  color;  lowest  pair  of  involucral  bracts  minute. 
On  a  very  vigorous  shoot  I  have  seen  the  female  ament  lateral  (see  p.  170), 
a  rare  anomaly.  In  the  germinating  plantlet,  the  long  wing  remaining 
attached  to  the  seed  shell  is  raised  up  like  a  flag  by  the  growing  cotyled- 
onous  leaves. 

43.  P.  Elliottii^  Engelm.     For  a  full  account  see  below. 

44.  P.  CubensiSi  Griseb.  Leaves  in  threes,  only  exceptionally  in  twos, 
8-10  inches  long,  rarely  longer,  stout,  about  |  line  wide,  rigid,  strength- 
ening cells  largely  developed  under  the  epidermis  (so  that  their  bundles 
sometimes  extend  from  the  epidermis  to  the  ducts)  and  also  near  the  ves- 
sels; bracts  3-3^  lines  long,  strongly  fringed,  reflexed,  rather  persistent ; 
male  flowers  about  1}  inches  long;  involucral  bracts  13-15,  the  outer  pair 
half  as  long  as  the  inner  ones;  anther-crests  scarcely  denticulate ;  cones 
21^-3  inches  long,  short- peduncled,  scales  depressed ;  seeds  3^  lines  long, 
faintly  ridged ;  wing  nearly  twice  as  long,  widest  at  base,  tapering  to  an 
acutish  point.  The  var.  tertrocarfa,  Wright,  in  Gris.  Cat.  Cub.  217,  is  a 
very  curious  form  but  not  a  variety.  It  seems  that  in  this  case  the  growth 
of  the  axis  is  entirely  arrested  after  producing  an  ament,  and  does  not 
even  elongate  in  the  following  season ;  the  maturing  cone,  therefore,  re- 
mains erect  near  the  top  of  the  branch.  I  have  seen  an  analogous  arrest 
of  growth  in  the  biennially-maturing  ^uercus  chrysolepis.  It  is  found  in 
different  parts  of  Cuba,  in  the  maritime  districts  as  well  as  on  the  moun- 
tains, and  is  probably  the  same  that  gives  the  name  to  the  Isle  of  Pines. 
A  cone  from  the  Bahama  Islands,  preserved  in  the  Kew  Museum  under 
the  name  oi  P,  T(eda,  probably  also  belongs  here. 

45.  P.  Wrightii.  Engelm.  n.  sp.  Leaves  in  twos,  very  rarely  in  threes, 
slender.  5  to  8  inches  long,  ^^  ^^^^  or  less  wide;  sheaths  4  lines  long,  with 
age  a  little  shorter;  bracts  small  (i^  lines  long),  very  slightly  fringed 
and  rather  deciduous  ;  cones  lateral,  peduncled,  recurved,  oval,  i}  to  2} 
inches  long,  scales  radiately  grooved,  thickened  on  the  crenulated  edge, 
apophyses  retused,  umbo  immersed,  prickles  short ;  seeds  2kk  lines  long, 
faintly  ridged,  wings  (perhaps  incomplete?)  not  much  longer,  widest  above 
the  base.  —  Mountains  in  Eastern  Cuba,  apparently  mixed  with  the  last, 
Chs.  Wright  No.  1462  in  part,  3190.  Distinguished  from  the  allied  P, 
Cubensis  by  its  slender  binate  leaves,  short,  scarcely  fringed  deciduous 
bracts  and  smaller  cones  and  seeds.  I  have  not  seen  the  male  flowers. 
The  cone-scales  of  both  species  are  arranged  in  the  \\  order,  the  8  and  13 
i>pirals'being  the  most  prominent. 
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PiNus  Elliottii,  Engelm.  n.  sp. 

A  large  tree,  50-iCK),  rarely  to  no  feet  high,  2-4  feet  in  diame- 
ter, with  (7-15  lines  thick)  laminated,  reddish-brown  bark  ;  leaves 
in  twos  and  threes,  in  the  axils  of  lanceolate,  long-fringed,  some- 
what persistent  bracts,  7  to  12  (mostly  about  9)  inches  long,  f  to 
nearly  i  line  wide,  rigid,  closely  serrulate,  acutish  ;  sheaths  at  first 
about  I  inch  long,  later  withering  to  one-half  that  length  ;  resin 
ducts  internal  (adjacent  to  the  sheath  of  the  vascular  bundles). 
Male  flowers  from  the  axils  of  similar,  persistent  bracts,  cylindri- 
cal, elongated  (ij  to  2  inches  long),  in  a  short  head  (not  more 
than  t  inch  long),  each  one  surrounded  by  an  involucre,  4  lines 
in  length,  of  about  12  bracts,  the  exterior  pair  strongly  keeled, 
half  the  length  of  the  inner  ones  ;  anthers  with  semicircular,  denti- 
culate, rose-purple  crests ;  pollen  grains  0.037  *^  0'045i  on  an 
average  0.04  lines  in  the  longer  diameter.  Female  aments  pe- 
duncled,  mostly  2  to  4,  or  rarely  to  6  together,  oval,  purplish,  at 
first  erect,  but  soon  assuming  a  horizontal  and  (a  month  jater, 
and  before  the  leaves  are  well  developed)  a  recurved  position,  the 
axis  meanwhile  elongating  and  in  vigorous  trees  not  rarely  form- 
ing a  second  tier  of  aments  several  inches  above  the  first  ones ; 
the  bracts  above  the  aments  bear  the  usual  leaf-bundles,  so  that 
no  naked  space  is  left ;  carpellary  scales  broad,  rounded,  more  or 
less  abruptly  cuspidate,  their  bracts  half  their  length,  transverse, 
retuse.  Cones  peduncled,  recurved,  oval  to  cylindrico-conical, 
3  to  6 J,  usually  4  to  5  inches  long,  if  to  2}  inches  in  diameter 
(when  closed),  of  a  rich  brown  color  and  almost  glossy  ;  bracts 
thickened,  retuse,  or  emarginate ;  scales  in  ^^  order,  the  5  and 
8  spirals  most  conspicuous ;  larger  scales  2  inches  long  and  7 
lines  wide  ;  apophyses  marked  with  grooves,  radiating  from  the 
slightly  prominent  umbo,  transversely  divided  by  a  sharp  ridge, 
armed  with  a  short  stout  or  rarely  a  slender  sharp  prickle.  Seeds 
triangular,  2}  to  3}  lines  long,  dark,  slightly  ridged,  and  rough 
on  the  under  side  ;  wing  4  or  5  times  as  long  (13  to  16  lines  long), 
somewhat  oblique,  obtuse,  with  nearly  parallel  sides,  or  usually 
somewhat  broader  below,  its  base  covering  the  greater  part  of 
the  outer  or  upper  surface  of  the  seed  ;  cotyledons  6  to  9,  usually 
8, —  P,  Tceda^  var.  heterophylla^  Elliott,  Sketch  2,  p.  636. 

Common,  in  light  sandy  damp  soil,  among  the  sandhills  near 
the  seabeach  and  along  the  marshes  near  the  mouths  of  rivers ; 
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also  found  in  damp  clayey  pine  lands  and  with  P.  rigida^ 
var.  serotina^  in  pine-barren  ponds,  rarely  exclusively  covering 
small  tracts,  and  only  as  a  second  growth  in  old  fields.  From 
South  Carolina,  on  the  sea  islands  near  Charleston,  to  Georgia 
along  the  coast,  and  sparingly  as  far  as  15  to  20  miles  inland, 
but  never  very  far  from  the  influence  of  salt  water.  Dr.  Melli- 
champ;  to  Georgia,  Elliott ;  and  Florida,  Canby^  Curttss;  form- 
ing forests  on  the  St.  John's  river,  where  it  is  often  called  Slush- 
pine^  and  is  not  cut  for  timber,  Sargent;  "the  most  common 
pine  in  South  Florida,  the  *  short-straw  pine'  of  the  wood-cutters, 
taller,  more  slender,  and  with  harder  wood  than  the  '  long-straw 
pine,'  P.  australis^  which  is  the  principal  forest  tree  of  Eastern, 
Middle  and  Northern  Florida,"  Dr,  A,  P.  Garber ;  extending 
westward  to  Alabama,  "a  common  tree  along  the  bay  of  Mobile," 
Mohr^  Sargent,  Prof.  Sargent  observes  that  while  the  long-leaf 
pine  rapidly  disappears  under  the  axe,  Elliott's  pine  becomes 
more  and  more  common,  the  young  second  growth  forests  in  Flo- 
rida almost  entirely  consisting  of  this  species  and  of  Tceda. 

This  is  the  earliest  flowering  pine  of  those  regions,  from  2  to  4 
weeks  in  advance  of  any  other  pine,  showing  its  rose-purple  male 
flower-buds  already  in  December,  and  in  January  or  February, 
according  to  latitude  and  season,  shedding  its  abundant  pollen, 
which,  wafted  by  the  winds,  is  apt  to  cover  roads  and  streets, 
and  especially  sheets  and  pools  of  water,  far  and  wide,  with  its 
sulphur-looking  powder.  P,  austraiis,  also  with  rose-purple  flow- 
ers, comes  several  weeks  later,  and  then  the  others,  P,  Tceda^ 
next  P.  glabra  and  mitis^  and  lastly  P,  rigida  var.  seroiina  with 
greenish -yellow  flowers.  Our  species  bears  abundantly  every 
year  (at  least  in  South  Carolina),  different  from  P,  australisy 
which,  like  many  other  pines,  is  fruitful  only  every  other  season. 
The  cones  also  mature  and  drop  off'  earlier  than  those  of  the 
associated  pines,  and  shed  an  abundance  of  seeds,  which  readily 
germinate  about  November,  and  develope  their  young  stems  in 
spring. 

This  tree  Prof.  Sargent  considers  by  far  the  handsomest  of  all 
the  southern  pines,  readily  distinguished  from  those,  with  which 
it  is  associated,  by  its  heavier,  denser  heads,  darker  foliage,  and 
larger  and  heavier  branches. 

The  red-brown  bark  is  very  characteristic  of  this  species ;  it  is 
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regularly  laminated,  and  the  outer  laminae  exfoliate  in  rather  rigid 
and  brittle,  often  very  thin,  plates  of  a  purplish  color  when  fresh» 
whence  the  local  name  of  Blue  Pine ;  the  bark  of  P,  ausiralis  is 
somewhat  similar,  but  the  plates  are  much  larger. 

The  timber  is  excellent,  heavy,  very  tough,  and  more  resinous 
even  than  that  of  P,  ausiralis^  which  it  resembles ;  of  a  striped 
yellowish -brown  and  paler  resin  color  (the  inner  portion  of 
each  ring,  formed  earlier  in  the  season,  being  paler ;  the  outer 
part,  of  later  growth,  brown)  ;  fibre  coarser  than  in  ausiralis 
and  more  tenacious.  It  grows  rapidly,  at  least  in  its  youth : 
a  tree  of  22  inches  diameter,  and  about  140  years  old,  had  in  the 
semi-diameter  8  J  inches  of  heartwood  with  74  annual  rings,  and 
white  sapwood  2^  inches  thick  with  60  to  70  rings ;  another 
of  over  3  feet  diameter,  109  feet  high,  and  2CK)  years  old,  had  a 
radius  of  17  inches  heartwood  with  about  140  rings,  and  3  inches 
of  sapwood  of  60  rings.  Thus  the  average  rings  of  the  heartwood 
were  over  i  i  lines  and  those  of  the  sapwood  (because  of  later 
growth)  about  i  line  wide.  The  leaves  of  young  trees  are  more 
frequently  in  twos,  in  older  ones  as  often  in  threes ;  those  of  trees 
from  swampy  soil  are  apt  to  be  shorter  than  others  ;  the  structure 
in  all  of  them  is  the  same. 

Our  species  is  closely  allied  to  P,  Cuhensis  (see  p.  185),  and 
further  study  of  the  latter  may  possibly  prove  them  to  be  nothing 
but  geographical  varieties.  Meanwhile  the  constantly  three-leaved 
foliage,  the  larger  number  of  involucral  bracts  of  the  smaller  male 
flowers,  the  smaller  cones  with  smaller,  shorter-winged  seeds, 
distinguish  P,  OJifnsis  from  our  species.  Of  the  bark,  of  the 
timber,  or  of  the  behaviour  of  the  young  cones  in  this  species  we 
know  nothing. 

P,  EUiottii  was  ini perfectly  known  to  Elliott,  and  was  consid- 
ered by  him  a  form  of  P,  Tceda,  Later  botanists  ignored  it  till  Dr. 
J.  H.  Mellichamp  of  Bluftton,  S.  Car.,  rediscovered  it  about  ten 
years  ago  and  directed  my  attention  to  it.  Without  his  diligent 
investigations,  ample  information,  and  copious  specimens,  this 
paper  could  not  have  been  written.  At  the  same  time  I  grate- 
fully acknowledge  my  obligations  to  many  botanical  friends  in 
this  country  and  in  Europe,  and  especially  to  the  directors  of  the 
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regularly  laminated,  and  the  outer  laminae  exfoliate  in  rather  rigid 
and  brittle,  often  very  thin,  plates  of  a  purplish  color  when  fresh* 
whence  the  local  name  of  Blue  Pine ;  the  bark  of  P.  australis  is 
somewhat  similar,  but  the  plates  are  much  larger. 

The  timber  is  excellent,  heavy,  very  tough,  and  more  resinous 
even  than  that  of  P.  australis^  which  it  resembles ;  of  a  striped 
yellowish -brown  and  paler  resin  color  (the  inner  portion  of 
each  ring,  formed  earlier  in  the  season,  being  paler ;  the  outer 
part,  of  later  growth,  brown)  ;  fibre  coarser  than  in  australis 
and  more  tenacious.  It  grows  rapidly,  at  least  in  its  youth : 
a  tree  of  22  inches  diameter,  and  about  140  years  old,  had  in  the 
semi-diameter  8i  inches  of  heartwood  with  74  annual  rings,  and 
white  sapwood  2^  inches  thick  with  60  to  70  rings ;  another 
of  over  3  feet  diameter,  109  feet  high,  and  200  years  old,  had  a 
radius  of  17  inches  heartwood  with  about  140  rings,  and  3  inches 
of  sapwood  of  60  rings.  Thus  the  average  rings  of  the  heartwood 
were  over  i  J  lines  and  those  of  the  sapwood  (because  of  later 
growth)  about  }  line  wide.  The  leaves  of  young  trees  are  more 
frequently  in  twos,  in  older  ones  as  often  in  threes  ;  those  of  trees 
from  swampy  soil  are  apt  to  be  shorter  than  others ;  the  structure 
in  all  of  them  is  the  same. 

Our  species  is  closely  allied  to  P.  Cubensis  (see  p.  185),  and 
further  study  of  the  latter  may  possibly  prove  them  to  be  nothing 
but  geographical  varieties.  Meanwhile  the  constantly  three-leaved 
foliage,  the  larger  number  of  involucral  bracts  of  the  smaller  male 
flowers,  the  smaller  cones  with  smaller,  shorter-winged  seeds, 
distinguish  P.  Chbetisis  from  our  species.  Of  the  bark,  of  the 
timber,  or  of  the  behaviour  of  the  young  cones  in  this  species  we 
know  nothing. 

P,  Elliottii  was  iniperfectly  known  to  Elliott,  and  was  consid- 
ered by  him  a  form  of  P,  Tceda,  Later  botanists  ignored  it  till  Dr. 
J.  H.  Mellichamp  of  Bluftton,  S.  Car.,  rediscovered  it  about  ten 
years  ago  and  directed  my  attention  to  it.  Without  his  diligent 
investigations,  ample  information,  and  copious  specimens,  this 
paper  could  not  have  been  written.  At  the  same  time  I  grate- 
fully acknowledge  my  obligations  to  many  botanical  friends  in 
this  country  and  in  Europe,  and  especially  to  the  directors  of  the 
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*  Cones  subterminal ;  leaves  in  threes  to  fives.     Enausiralts, 
P.  oocarpa^^'^  occidentalism  auafralis.** 

*  ♦   Cones  lateral  or  mostly  so ;    leaves  in  twos  to  threes.     JEl- 

liottiin. 

P.  Elliottii,*^  Cude»sis,**   Wrigkiii.*^ 

NOTES. 

1.  p.  Pence.  Griseb.,  may  after  all  be  distinct  from  P.  exceisa;  it  has 
much  shorter  leaves  and  sheaths,  and,  if  my  specimen  can  be  relied  on,  a 
short  fruiting  peduncle ;  the  structure  of  the  leaf  is  nearly  the  same  in  both. 
P.  Peuce,  exceisa^  and  monticola  have  a  layer  of  strengthening  cells  all 
around  under  the  epidermis,  interrupted  only  by  the  stomata,  and  not  in 
distinct  bundles  as  in  Lamberiiana  and  Bonaparieas  while  P.  Strobus^ 
Ayacahuite^  and  parvijloray  have  scarcely  any.  They  all  have  regularly 
two  dorsal  ducts  only.  In  P.  exceisa  I  have  repeatedly  found  a  third, 
upper,  and  always  a  parenchymatous  one. 

2.  P.  part'ifiora^  Sieb.  &  Zucc.  A  branch  in  Herb.  Flaenke  in  the 
Prague  Museum,  marked  ^^  P.  htteroyhylla,  Presl,  Nutka  Island,"  seems  to 
belong  to  this  species,  which  is  distinguished  by  slender,  distantly  and 
very  slightly  serrulate  leaves,  and  scarcely  any  strengthening  cells. 

3.  P,  Bonapartea^  Roezl.  Prof.  E.  Purkinje,  of  the  Foresters'  Academy 
of  Weiswasser,  Bohemia,  who  was  probably  the  first  to  carefully  study  the 
microscopic  anatomy  of  the  pine-leaves  with  a  view  to  the  diagnosis  of  the 
species,  and  who  is  now  publishing  the  results  of  his  investigations  in  an 
extensive  and  copiously  illustrated  work,  has  directed  my  attention  to  the 
leaf-structure  of  this  form.  It  deviates  from  all  the  other  Strobiiw  having 
numerous,  usually  7,  ducts,  3  on  the  back  and  2  on  each  of  the  upper  sides, 
and  having  strengthening  cells  in  numerous  bundles  all  around  and  espe- 
cially in  the  angles.  I  find  no  stomata  on  the  back.  RoezPs  P.  Doh  Pedri 
has  exactly  the  same  structure,  but  has  3  or  4  series  of  stomata  on  the 
back;  both  evidently  belong  together.  Though  I  have  not  been  able  to 
study  the  flowers  and  fruit,  I  do  not  hesitate  to  pronounce  it  distinct  from 
P.  Ayacahuite,  which,  like  P.  Sirobua,  has  scarcely  any  strengthening 
cells,  and  only  2  dorsal  ducts. 

4.  P.  Cembrat  Lin.  The  ducts,  generally  in  the  middle  of  the  paren- 
chyma, sometimes  nearly  approach  the  epidermis,  but  I  have  always  found 
them  separated  from  it  by  at  least  one  layer  of  parenchymatous  cells. 

5.  P.  monophylla ,  Torr.  &  Frem.  The  number  of  ducts  is  excessively 
variable;  I  have  found  from  3  to  14  in  different  leaves.  The  leaves  are 
usually  curved,  and  the  upper  side,  proved  to  be  such  by  the  relative  posi- 
tion of  the  wood  and  bast  cells  (see  p.  165),  is  always  directed  towards 
the  branch.  Sometimes  two-leaved  bundles  occur.  It  is  an  open  question 
whether  the  four  species  of  the  subsection  Cembroides  may  not  properly 
be  united  into  one,  as  the  difference  of  flowers  and  fruit  is  very  slight,  and 
that  of  the  foliage  only  relative. 
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have  been  collected  at  Tomales  Point  with  subterminal  cones,  not  differ- 
ent in  any  other  respect.  The  cones  of  the  southern  specimens  (from 
Monterey,  etc.)  have  usually  very  long,  ^-2  inch,  and  stout  curved  spurs, 
especially  on  the  outer  side,  and  fully  deserve  their  specific  name,  butoth- 
ers  from  farther  north  (Mendocino,  etc.)  are  more  regular,  with  short  and 
thin,  though  very  sharp,  prickles. 

37.  P,  Pinaster^  Ait.  The  male  flowers  form  a  large  oval  head  ;  invo- 
lucral  bracts  often  only  3  or  sometimes  4,  all  of  equal  length.  Geographi- 
cally and  structurally  this  species  is  more  nearly  allied  with  P.  Canari- 
ensisy  less  so  with  Laricio^  but  is  distinguished  from  both  by  the  lateral 
(quite  rarely  subterminal)  (emale  ament. 

38.  P,  mitisy  Michx.  Wide-spread  through  the  middle  and  partly  the 
southern  States,  rare  in  New  Jersey  and  not  now  found  farther  north ; 
westward  to  Arkansas  and  to  Missouri  south  of  the  Missouri  river,  where  it 
is  the  only  species  of  pine;  it  is  found  always  on  silicious  soil;  it  fur- 
nishes excellent  **hard  pine"  lumber.  Theouter  pair  of  the  9-12  involucral 
bracts  is  scarcely  half  as  long  as  the  inner  ones. 

39.  P, glabra,  Walt.  Similar  to  the  last,  with  slender  foliage,  smoother 
bark  (in  young  trees  and  on  the  branches  the  grayish  bark  is  quite  smooth) 
and  almost  unarmed  cones,  distinguished  by  Walter  100  years  ago,  but 
long  overlooked,  until  W.  H.  Ravenel,  about  25  years  since,  rediscovered 
it.  Dr.  Mellichamp  finds  it  scattered  on  the  coast  of  South  Carolina, 
where  it  grows  on  the  edge  of  or  in  swamps,  and  on  the  knolls  in  them, 
with  Magnolia,  Fagus,  and  Nyssa;  rarely  on  sandy  soil,  and  never  in  the 
BO  called  Pine-barrens.  He  describes  the  branching  of  the  tree  as  singu- 
larly characteristic,  the  spray  usually  being  flattened  somewhat  like  that 
of  Cedrus.  It  probably  extends  through  the  lower  parts  of  the  southeastern 
and  southern  States,  as  it  is  again  found  in  Mississippi  (E.  Hilgard).  The 
tree  (known  in  South  Carolina  as  the  Spruce-Pine)  grows  up  to  80  feet  in 
height;  the  gray  bark  of  such  old  trees  is  flakey  and  is  compared  by  some 
to  that  of  the  sugar-maple,  by  others  to  a  smoothish  white-oak  bark.  The 
leaves  are  usually  2^  to  3  inches  long,  not  half  as  thick  as  they  are  wide, 
while  in  P*  mitis  their  thickness  exceeds  half  their  width ;  the  external  in- 
volucral bracts  are  minute. 

40.  P,  Banksiana,  Lamb.,  published  1803  in  Lambert's  first  edition,  a 
year  prior  to  Poiret's  name  of  P.  rupestris,  which  name,  erroneously  pre- 
ferred by  Parlatore,  must  give  way  to  the  former.  Probably  the  only  pine 
with  erect  or  at  least  patulous  cones;  the  small  prickles  of  the  very  young 
cones  soon  disappear,  so  that  the  mature  ones  are  unarmed.  The  base 
of  the  wing  entirely  covers  the  outer  side  of  the  seed  and  separates  from 
it,  just  as  it  does  in  Picea,  and  which  I  have  not  seen  in  any  other  pine 
to  this  extent.  The  cones  are  often  serotinous  and  persist  for  a  long  time. 
The  seeds  seem  to  germinate  most  readily,  just  like  those  of  P.  Tceda,  and 
in  moist  sandy  soil,  in  old  fields  and  along  railroads  young  trees  spring  up 
abundantly.  It  makes  a  moderate  sized  tree,  but  is  perhaps  never  over 
ao  or  30  feet  high,  and  10-12  or  very  rarely  18  inches  in  diameter.    Very 
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common  in  Northern  Michigan  and  Wisconsin,  it  does  not  seem  to 
extend  farther  westward  than  the  Saskatchawan,  where  it  is  replaced  by 
P*  contorta. 

41.  P,  oocarpa,  Schiede.  Most  of  the  ducts  are  internal ;  occasionally 
a  parenchymatous  one  was  found  in  the  leaves  examined  by  me.  Further 
investigation  must  show  whether  this  species  may  not  more  properly  be  re- 
ferred to  its  Mexican  neighbors  of  the  Pseudo-Strodi  group.  Strengthen- 
ing cells  are  abundant  around,  under  the  epidermis  and  also  near  the  vessels. 

42.  P.  australis,  Michx.  Male  flowers  ih-Z  inches  long,  the  longest  of 
any  pine,  of  rose-purple  color;  lowest  pair  of  involucral  bracts  minute. 
On  a  very  vigorous  shoot  1  have  seen  the  female  ament  lateral  (see  p.  170), 
a  rare  anomaly.  In  the  germinating  plantlet,  the  long  wing  remaining 
attached  to  the  seed  shell  is  raised  up  like  a  flag  by  the  growing  cotyled- 
onous  leaves. 

43.  P.  Blliottiiy  Engelm.     For  a  full  account  see  below. 

44.  P,  CubensiSf  Griseb.  Leaves  in  threes,  only  exceptionally  in  twos, 
3-IO  inches  long,  rarely  longer,  stout,  about  |  line  wide,  rigid,  strength- 
ening cells  largely  developed  under  the  epidermis  (so  that  their  bundles 
sometimes  extend  from  the  epidermis  to  the  ducts)  and  also  near  the  ves- 
sels; bracts  3-3i  lines  long,  strongly  fringed,  reflexed,  rather  persistent ; 
male  flowers  about  i\  inches  long;  involucral  bracts  13-15,  the  outer  pair 
half  as  long  as  the  inner  ones ;  anther-crests  scarcely  denticulate;  cones 
2^-3  inches  long,  short-peduncled,  scales  depressed;  seeds  3^  lines  long, 
faintly  ridged ;  wing  nearly  twice  as  long,  widest  at  base,  tapering  to  an 
acutish  point.  The  var.  tertrocarpa^  Wright,  in  Gris.  Cat.  Cub.  217,  is  a 
very  curious  form  but  not  a  variety.  It  seems  that  in  this  case  the  growth 
of  the  axis  is  entirely  arrested  after  producing  an  ament,  and  does  not 
even  elongate  in  the  following  season;  the  maturing  cone,  therefore,  re- 
mains erect  near  the  top  of  the  branch.  I  have  seen  an  analogous  arrest 
of  growth  in  the  biennially-maturing  ^uercus  chrysolepis.  It  is  found  in 
difierent  parts  of  Cuba,  in  the  maritime  districts  as  well  as  on  the  moun- 
tains, and  is  probably  the  same  that  gives  the  name  to  the  Isle  of  Pines. 
A  cone  from  the  Bahama  Islands,  preserved  in  the  Kew  Museum  under 
the  name  of  P.  T(Bda,  probably  also  belongs  here. 

45.  P.  Wrightiis  Engelm.  n.  sp.  Leaves  in  twos,  very  rarely  in  threes, 
slender.  5  to  8  inches  long,  3^  line  or  less  wide;  sheaths  4  lines  long,  with 
age  a  little  shorter;  bracts  small  {i\  lines  long),  very  slightly  fringed 
and  rather  deciduous ;  cones  lateral,  peduncled,  recurved,  oval,  i^  to  2^ 
inches  long,  scales  radiately  grooved,  thickened  on  the  crenulated  edge, 
apophyses  retused,  umbo  immersed,  prickles  short;  seeds  2^  lines  long, 
faintly  ridged,  wings  (perhaps  incomplete?)  not  much  longer,  widest  above 
the  base.  —  Mountains  in  Eastern  Cuba,  apparently  mixed  with  the  last, 
Chs.  Wright  No.  1462  in  part,  3190.  Distinguished  from  the  allied  P, 
Cubensis  by  its  slender  binate  leaves,  short,  scarcely  fringed  deciduous 
bracts  and  smaller  cones  and  seeds.  I  have  not  seen  the  male  flowers. 
The  cone-scales  of  both  species  are  arranged  in  the  \\  order,  the  8  and  13 
spirals'being  the  most  prominent. 
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PiNUS  Elliottii,  Engelm.  n.  sp. 

A  large  tree,  50-100,  rarely  to  no  feet  high,  2-4  feet  in  diame- 
ter, with  (7-15  lines  thick)  laminated,  reddish-brown  bark  ;  leaves 
in  twos  and  threes,  in  the  axils  of  lanceolate,  long-fringed,  some- 
what persistent  bracts,  7  to  12  (mostly  about  9)  inches  long,  f  to 
nearly  i  line  wide,  rigid,  closely  serrulate,  acutish  ;  sheaths  at  first 
about  I  inch  long,  later  withering  to  one-half  that  length  ;  resin 
ducts  internal  (adjacent  to  the  sheath  of  the  vascular  bundles). 
Male  flowers  from  the  axils  of  similar,  persistent  bracts,  cylindri- 
cal, elongated  (li  to  2  inches  long),  in  a  short  head  (not  more 
than  I  inch  long),  each  one  surrounded  by  an  involucre,  4  lines 
in  length,  of  about  12  bracts,  the  exterior  pair  strongly  keeled, 
half  the  length  of  the  inner  ones ;  anthers  with  semicircular,  denti- 
culate, rose-purple  crests ;  pollen  grains  0.037  *^  0'045?  o"  ^" 
average  0.04  lines  in  the  longer  diameter.  Female  aments  pe- 
duncled,  mostly  2  to  4,  or  rarely  to  6  together,  oval,  purplish,  at 
first  erect,  but  soon  assuming  a  horizontal  and  (a  month  Jater, 
and  before  the  leaves  are  well  developed)  a  recurved  position,  the 
axis  meanwhile  elongating  and  in  vigorous  trees  not  rarely  form- 
ing a  second  tier  of  aments  several  inches  above  the  first  ones ; 
the  bracts  above  the  aments  bear  the  usual  leaf-bundles,  so  that 
no  naked  space  is  left ;  carpellary  scales  broad,  rounded,  more  or 
less  abruptly  cuspidate,  their  bracts  half  their  length,  transverse, 
retuse.  Cones  peduncled,  recui*ved,  oval  to  cylindrico-conical, 
3  to  6},  usually  4  to  5  inches  long,  if  to  2}  inches  in  diameter 
(when  closed),  of  a  rich  brown  color  and  almost  glossy ;  bracts 
thickened,  retuse,  or  emarginate ;  scales  in  ^^  order,  the  5  and 
8  spirals  most  conspicuous :  larger  scales  2  inches  long  and  7 
lines  wide  ;  apophyses  marked  with  grooves,  radiating  from  the 
slightly  prominent  umbo,  transversely  divided  by  a  sharp  ridge, 
armed  with  a  short  stout  or  rarely  a  slender  sharp  prickle.  Seeds 
triangular,  2J  to  3}  lines  long,  dark,  slightly  ridged,  and  rough 
on  the  underside  ;  wing  4  or  5  times  as  long  (13  to  16  lines  long), 
somewhat  oblique,  obtuse,  with  nearly  parallel  sides,  or  usually 
somewhat  broader  below,  its  base  covering  the  greater  part  of 
the  outer  or  upper  surface  of  the  seed  ;  cotyledons  6  to  9,  usually 
8. — P.  T<Bda^  var.  heterophylla^  Elliott,  Sketch  2,  p.  636. 

Common,  in  light  sandy  damp  soil,  among  the  sandhills  near 
the  seabeach  and  along  the  marshes  near  the  mouths  of  rivers ; 
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also  found  in  damp  clayey  pine  lands  and  with  P,  rigida^ 
var.  serotina^  in  pine-barren  ponds,  rarely  exclusively  covering 
small  tracts,  and  only  as  a  second  growth  in  old  fields.  From 
South  Carolina,  on  the  sea  islands  near  Charleston,  to  Georgia 
along  the  coast,  and  sparingly  as  far  as  15  to  20  miles  inland, 
but  never  very  far  from  the  influence  of  salt  water,  Dr,  Melli- 
champ;  to  Georgia,  Elliott ;  and  Florida,  Canhy^  Curtiss;  form- 
ing forests  on  the  St.  John's  river,  where  it  is  often  called  Slush- 
pine^  and  is  not  cut  for  timber,  Sargent;  "the  most  common 
pine  in  South  Florida,  the  'short-straw  pine*  of  the  wood-cutters, 
taller,  more  slender,  and  with  harder  wood  than  the  '  long-straw 
pine,'  P.  ausiralis^  which  is  the  principal  forest  tree  of  Eastern, 
Middle  and  Northern  Florida,"  Dr.  A.  P,  Garher;  extending 
westward  to  Alabama,  "a  common  tree  along  the  bay  of  Mobile," 
Mohr^  Sargent,  Prof.  Sargent  observes  that  while  the  long-leaf 
pine  rapidly  disappears  under  the  axe,  Elliott's  pine  becomes 
more  and  more  common,  the  young  second  growth  forests  in  Flo- 
rida almost  entirely  consisting  of  this  species  and  of  Ta^da. 

This  is  the  earliest  flowering  pine  of  those  regions,  from  3  to  4 
weeks  in  advance  of  any  other  pine,  showing  its  rose-purple  male 
flower-buds  already  in  December,  and  in  January  or  February, 
according  to  latitude  and  season,  shedding  its  abundant  pollen, 
which,  wafted  by  the  winds,  is  apt  to  cover  roads  and  streets, 
and  especially  sheets  and  pools  of  water,  far  and  wide,  with  its 
sulphur-looking  powder.  P.  australis^  also  with  rose-purple  flow- 
ers, comes  several  weeks  later,  and  then  the  others,  P.  Tceda^ 
next  P,  glabra  and  mitis^  and  lastly  P.  rigida  var.  serotina  with 
greenish -yellow  flowers.  Our  species  bears  abundantly  every 
year  (at  least  in  South  Carolina),  different  from  P.  austraiist 
which,  like  many  other  pines,  is  fruitful  only  every  other  season. 
The  cones  also  mature  and  drop  off*  earlier  than  those  of  the 
associated  pines,  and  shed  an  abundance  of  seeds,  which  readily 
germinate  about  November,  and  develope  their  young  stems  in 
spring. 

This  tree  Prof.  Sargent  considers  by  far  the  handsomest  of  all 
the  southern  pines,  readily  distinguished  from  those,  with  which 
it  is  associated,  by  its  heavier,  denser  heads,  darker  foliage,  and 
larger  and  heavier  branches. 

The  red-brown  bark  is  very  characteristic  of  this  species ;  it  is 
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regularly  laminated,  and  the  outer  laminae  exfoliate  in  rather  rigid 
and  brittle,  often  very  thin,  plates  of  a  purplish  color  when  fresh* 
whence  the  local  name  of  Blue  Pine ;  the  bark  of  P.  australis  is 
somewhat  similar,  but  the  plates  are  much  larger. 

The  timber  is  excellent,  heavy,  very  tough,  and  more  resinous 
even  than  that  of  P.  australis,  which  it  resembles ;  of  a  striped 
yellowish -brown  and  paler  resin  color  (the  inner  portion  of 
each  ring,  formed  earlier  in  the  season,  being  paler ;  the  outer 
part,  of  later  growth,  brown)  ;  fibre  coarser  than  in  australis 
and  more  tenacious.  It  g^ows  rapidly,  at  least  in  its  youth : 
a  tree  of  22  inches  diameter,  and  about  140  years  old,  had  in  the 
semi-diameter  8J  inches  of  heartwood  with  74  annual  rings,  and 
white  sapwood  2^  inches  thick  with  60  to  70  rings ;  another 
of  over  3  feet  diameter,  109  feet  high,  and  200  years  old,  had  a 
radius  of  17  inches  heartwood  with  about  140  rings,  and  3  inches 
of  sapwood  of  60  rings.  Thus  the  average  rings  of  the  heartwood 
were  over  i  i  lines  and  those  of  the  sapwood  (because  of  later 
growth)  about  J  line  wide.  The  leaves  of  young  trees  are  more 
frequently  in  twos,  in  older  ones  as  often  in  threes  ;  those  of  trees 
from  swampy  soil  are  apt  to  be  shorter  than  others  ;  the  structure 
in  all  of  them  is  the  same. 

Our  species  is  closely  allied  to  P.  Cubensis  (see  p.  185),  and 
further  study  of  the  latter  may  possibly  prove  them  to  be  nothing 
but  geographical  varieties.  Meanwhile  the  constantly  three-leaved 
foliage,  the  larger  number  of  involucral  bracts  of  the  smaller  male 
flowers,  the  smaller  cones  with  smaller,  shorter-winged  seeds, 
distinguish  P.  Chbensis  from  our  species.  Of  the  bark,  of  the 
timber,  or  of  the  behaviour  of  the  young  cones  in  this  species  we 
know  nothing. 


P.  Elliottii  was  ini perfectly  known  to  Elliott,  and  was  consid- 
ered by  him  a  form  of  P.  Tceda,  Later  botanists  ignored  it  till  Dr. 
J.  H.  Mellichamp  of  Blufllon,  S.  Car.,  rediscovered  it  about  ten 
years  ago  and  directed  my  attention  to  it.  Without  his  diligent 
investigations,  ample  information,  and  copious  specimens,  this 
paper  could  not  have  been  written.  At  the  same  time  I  grate- 
fully acknowledge  my  obligations  to  many  botanical  friends  in 
this  country  and  in  Europe,  and  especially  to  the  directors  of  the 
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PiNUS  Elliottii,  Engelm.  n.  sp. 

A  large  tree,  50-100,  rarely  to  no  feet  high,  2-4  feet  in  (h'ame- 
ter,  with  (7-15  lines  thick)  laminated,  reddish-brown  bark  ;  leaves 
in  twos  and  threes,  in  the  axils  of  lanceolate,  long-fringed,  some- 
what persistent  bracts,  7  to  12  (mostly  about  9)  inches  long,  }  to 
nearly  i  line  wide,  rigid,  closely  serrulate,  acutish  ;  sheaths  at  first 
about  I  inch  long,  later  withering  to  one-half  that  length ;  resin 
ducts  internal  (adjacent  to  the  sheath  of  the  vascular  bundles). 
Male  flowers  from  the  axils  of  similar,  persistent  bracts,  cylindri- 
cal, elongated  (ij  to  2  inches  long),  in  a  short  head  (not  more 
than  I  inch  long),  each  one  surrounded  by  an  involucre,  4  lines 
in  length,  of  about  12  bracts,  the  exterior  pair  strongly  keeled, 
half  the  length  of  the  inner  ones  ;  anthers  with  semicircular,  denti- 
culate, rose-purple  crests ;  pollen  grains  0.037  *^  0'045?  o^  ^'^ 
average  0.04  lines  in  the  longer  diameter.  Female  aments  pe- 
duncled,  mostly  2  to  4,  or  rarely  to  6  together,  oval,  purplish,  at 
first  erect,  but  soon  assuming  a  horizontal  and  (a  month  Jater, 
and  before  the  leaves  are  well  developed)  a  recurved  position,  the 
axis  meanwhile  elongating  and  in  vigorous  trees  not  rarely  form- 
ing a  second  tier  of  aments  several  inches  above  the  first  ones ; 
the  bracts  above  the  aments  bear  the  usual  leaf-bundles,  so  that 
no  naked  space  is  left ;  carpellary  scales  broad,  rounded,  more  or 
less  abruptly  cuspidate,  their  bracts  half  their  length,  transverse, 
retuse.  Cones  peduncled,  recurved,  oval  to  cylindrico-conical, 
3  to  6 J,  usually  4  to  5  inches  long,  if  to  2 J  inches  in  diameter 
(when  closed),  of  a  rich  brown  color  and  almost  glossy  ;  bracts 
thickened,  retuse,  or  emarginate ;  scales  in  ^^  order,  the  5  and 
8  spirals  most  conspicuous ;  larger  scales  2  inches  long  and  7 
lines  wide  ;  apophyses  marked  with  grooves,  radiating  from  the 
slightly  prominent  umbo,  transversely  divided  by  a  sharp  ridge, 
armed  with  a  short  stout  or  rarely  a  slender  sharp  prickle.  Seeds 
triangular,  2  J  to  3}  lines  long,  dark,  slightly  ridged,  and  rough 
on  the  under  side  ;  wing  4  or  5  times  as  long  (13  to  16  lines  long), 
somewhat  oblique,  obtuse,  with  nearly  parallel  sides,  or  usually 
somewhat  broader  below,  its  base  covering  the  greater  part  of 
the  outer  or  upper  surface  of  the  seed  ;  cotyledons  6  to  9,  usually 
8. — P.  Tada^  var.  heterophylla^  Elliott,  Sketch  2,  p.  636. 

Common,  in  light  sandy  damp  soil,  among  the  sandhills  near 
the  seabeach  and  along  the  marshes  near  the  mouths  of  rivers ; 
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botanical  gardens  and  the  curators  or  possessors  of  the  great  her- 
baria, who  most  liberally  furnished  me  with  the  material  to  carry 
on  my  investigations  of  the  Pines  and  of  the  Conifers  in  general. 
I  am  particularly  indebted  to  Messrs.  Bolander,  Brewer,  Parry 
and  Lemmon  for  their  contributions  of  the  Califomian  and  Rocky 
Mountain  Conifers,  and  to  Messrs.  Canby,  Gilman,  Ravenel  and 
Mellichamp  for  those  of  the  northern  and  eastern  American 
Pines. 


EXPLANATION  OF  FIGURES. 


PI.  I. 

fig. 

9. 

PL  II. 

fig. 

10. 

fig. 

II. 

PI.  I.     fig.  I.    A  branch,  g^athercd  in  September,  showing^  two  mature  cones,  of  the  pre- 
ceding years,  flowering,  and  three  young  ones  of  the  spring.    One^half 
,    nat.  size, 
fig.  a.    Leaves  in  twos  and  threes.    Nat.  size. 
Ag.  3.    Their  close  serratures.    Magn.  60  times. 

Ags.  4-7.  Sections  of  leaves  magnified  30  times,  4  and  5  of  binate,  6  and  7  of  ternate 
leaves;  the  ducts  are  seen  closely  appressed  to  the  sheath  which  encloses 
the  vascular  bundles;  these  bundles  are,  as  in  most  pines,  double,  and 
either  separate  or  closely  approximate  and  almost  united ;  the  ducts  are 
wide  or  small,  few  or  many,  in  these  specimens,  varying  from  4  to  9. 
PI.  II.    fig.   8.    Male  inflorescence,  capitate,  with  the  elongated  flowers  in  the  axils  of 

fringed  bracts. 
One  of  the  flowers,  magn.  3  times,  exhibiting  the  calycoid  involucrum. 
A  bract,  and 

The  involucrum  from  the  dorsal,  and  fig.  la  from  the  ventral  side,  exhibit- 
ing the  lowest  lateral  pair  of  bracts  and  the  succeeding  inner  and  upper 
ones.    Magn.  4  times. 
PI.  I.     flg.  13.    Diag^m  of  the  involucrum  with  the  supporting  bract;  the  a  outer  scales 

are  strongly,  the  4  next  ones  slightly,  keeled, 
flg.  14  and  10  bis.    Effete  anther  from  above  and  the  side,  showing  the  transverse 
erect  crest  and  one  of  the  longitudinally  opened  cells.   Magn.  10  times. 
PI.  II.    flg.  15.    Female  aments  in  bloom,  the  axis  above  them  already  elongating, 
flg.  16.    The  same,  a  little  more  advanced, 
flg.  17.    An  ament  magnifled  twice. 

flg.  18.    A  female  flower  (carpel  scale)  in  the  axil  of  the  broad  retuse  bract  —only 
the  upper,  cuspidate,  half  being  visible,  and  below  the  bifld  tips  of  the 
(rather  clumsily  executed)  ovules — in  February.    Magn.  10  times, 
flg.  39.    Female  aments,  six  weeks  or  two  months  later,  recurved. 
PI.  I.     flg.  ao.    One  of  these,  magnifled. 

PI.  III.  flgs.  ai-a4.    Closed  cones  of  different  sizes  and  shapes,  showing  their  variability, 
flg.  25.    Base  of  an  open  cone  with  spreading  scales. 

flgs.  a6,  a7,  28.    Scales  of  a  cone.    Fig.  a6,  dorsal  view,  showing  the  bract  and  the 
apophysis;  flg-  27,  view  from  above,  exhibiting  the  impression  made  by 
the  seed  and  the  surface  from  which  the  wing  had  become  detached;  fig. 
aS,  section  of  a  sailc  with  the  seed  (exhibiting  the  embryo)  and  wing, 
flg.  a9.    Seeds  from  the  lower,  and  flg.  30  from  the  upper  side,  with  differently 
shaped  wings;  in  fig.  29,  the  rough  under  surface  of  the  seed  is  seen;  fig, 
30  shows  its  upper  surface  partly  denuded  of  the  wing-covering, 
figs.  31  and  3a.    Albumen  and  embryo  of  different  shapes.    Magn.  4  times. 
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PI.  I.     fi}(.  33.    A  germinating^  seed  in  November. 

fiK>  34*    A  seedling  of  the  following  spring,  exhibiting  the  8  cotyledons,  the  pri- 
mary leaves,  and  upwards  already  some  pairs  of  secondary  leaves. 


Tl>e  plates  were  drawn  on  stone,  from  nature,  by  Mr.  Pau*us  Roetter,  late  of  St.  Louis, 
who  had  made  himself  so  favorably  known,  more  than  twenty  years  ago,  by  the  beautiful 
Cactus  plates  published  in  the  Report  of  the  Mexican  Boundary  Commission,  and  who  has 
since  greatly  added  to  his  fame  and  his  usefulness  by  his  artistic  work  in  the  Zoological 
Institute  in  Cambridge. 


The  Acorns  and  their  Germination. 

By  Dr.  George  Engelmann. 

The  structure  of  the  acorns  and  the  germination  of  the  oaks 
seemed  to  be  so  well  known,  that  I  did  not  pay  much  further 
attention  to  it  until  my  interest  was  excited  by  the  information 
that  the  germinating  live-oak  developed  little  tubers,  well  known 
to  the  negro  children  and  greedily  eaten  by  them.  The  notes  and 
the  specimens  obtained  from  my  South  Carolina  correspondents, 
Messrs.  H.  W.  Ravenel,  VV.  St.  J.  Mazyck  (who  was  the  first  to 
notice  this),  and  Dr.  J.  H.  Mellichamp,  enabled  me  to  examine 
the  germinating  live-oak  and  to  compare  it  with  other  oaks  in  this 
condition.  I  now  studied  the  acorns,  as  many  mature  ones  as  I 
could  find  in  my  collection,  and  the  oak  seedlings  which  I  had, 
as  well  as  other  seedling  trees,  carefully  collected  whenever  I 
could  obtain  them.     The  following  are  the  results. 

In  the  tip  of  each  acorn  we  distinguish,  imbedded  between  the 
two  large  fleshy  cotyledons,  first,  the  little  caulicle,  and  then  at 
its  upper  end  (towards  the  centre  of  the  acorn)  the  two  stalks  or 
petioles  of  these  cotyledons  ;  between  these  the  plumule  is  visi- 
ble, more  or  less  developed,  usually  only  a  truncate  or  slightly 
notched  or  emarginate  knob.  These  parts  together  are  in  the 
diflerent  species  and  in  different  sized  acorns  usually  from  one 
to  three  lines  long  and  one-half  to  one  line  in  diameter ;  in  very 
small  acorns  sometimes  smaller. 

The  proportion  of  the  caulicle  to  the  stalks  appears  to  be 
constant  in  the  same  species,  as  I  have  satisfied  myself  by  exam- 
ination of  numerous  acorns  of  the  same  species  from  widely  sepa- 
rated localities. 
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In  all  the  Black-oaks  which  I  could  study  the  caulicle  is  longer 
than  the  stalks.  Thus  in  Quercus  nigra,  imbricatia^  pumila  and 
Kflioggii  I  find  it  twice  as  long ;  in  Q.  coccinea  and  tinctoria^  rubra, 
ilicifolia  and  agrifoUa,  it  is  three  to  four  times  as  long.  Q.  denstflora 
of  the  section  Androgyne  is  similar  in  this  respect  to  the  first. 

A  few  White-oaks  resemble  the  Black-oaks  in  the  proportion 
of  these  parts.  These  are  Q,  macrocarpa  and  undulata,*  and  espe- 
cially Q.  Robur  of  Europe.  In  this  and  in  the  Californian  Q,  chry- 
soUpis  I  find  the  caulicle  nearly  three  times  longer  than  the  stalks ; 
in  both  of  them  I  also  notice  the  plumule  unusually  developed. 

But  in  the  majority  of  White-oaks  the  caulicle  is  shorter  than 
the  stalks  of  the  cotyledons  ;  I  have  seen  it  in  the  American  J^. 
alba,  sUllata^  Gatryana,  Doiiglasii,  Breweri,  Prinus,  MiihUnbergii, 
prinoides,  Michauxii^  bicolor,  dumosa^  pungens*  and  in  Q.  occidentalis 
of  southwestern  Europe.  It  is  very  interesting  to  find  that  in  the 
hybrids  of  ^.  macrocarpa  and  alba,  which  externally  resemble 
more  the  former  than  the  latter,  the  proportion  of  the  stalks  and 
the  caulicle  is  entirely  that  of  the  latter  and  not  of  the  former.  I 
have  observed  this  fact  in  hybrids  from  Illinois  ( flail)  as  well  as 
from  Vermont  i^Pr ingle). 

By  far  the  longest  stalks  or  petioles,  however,  are  found  in  J^. 
virens ;  in  this  species  not  only  the  cotyledons,  as  is  well  known, 
but  also  their  stalks,  arc  coalescent :  the  caulicle  itself  is  very 
short,  only  about  one-fourth  or  one-fifth  the  length  of  the  stalks, 
and  the  place  where  they  separate  from  the  caulicle  is  indicated 
by  the  very  small  and  imperfect  plumule,  completely  imbedded 
within  the  connate  base  of  the  stalks. 

The  acorns  of  all  oaks  germinate  in  or  on  the  ground,  the 
thickened  stalks  and  the  caulicle  elongate ;  the  former  become 
2  to  4  or  nearly  as  much  as  6  lines  long,  while  the  cotyledons 
themselves  remain  enclosed  in  the  cracked  seedshell,  and  from 
between  the  bases  of  the  stalks  the  plumule  grows  up  into  the 


*  All  Colorado  forms  of  ^  undulaia  which  I  have  examined,  those  with  luxgt  and 
deciduous  leaves  vars.  GambtUi,  Gunnisoni,  yamtsiiy  as  well  as  the  small-  and  spiny- 
leaved  form  from  the  edg^e  of  the  cafion  of  the  Arkansas,  which  I  had  considered  as  identi- 
cal with  Z- pungens,  have  short  stalks,  while  the  pale  and  usually  persistent-leaved  forms 
from  Arizona,  the  true  ^.  pungtna  of  Liebmann,  have  the  stalks  longer  than  the  caulicle. 
Finding  the  proportions  of  these  parts  to  be  constant  and  as  indicating  specific  difference, 
I  am  now  inclined  to  consider  ^.  puugtmx,  including  ^.  grUea  as  a  distinct  species,  pro- 
vided other  chararters  can  be  found  to  confirm  this  view.  In  a  few  acorns  of  this  fi>rm  I 
have  seen  the  cotyledons  adhering  together,  but  in  the  majority  they  were  free. 
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ascending   axis,  nourished  by  the  food  contained  in  the  cotyle- 
dons ;   these  become  exhausted  and  rot  away  about  the  end  of 
the  first  season,  while  the  radicle  about  the  same  time  swells  up, 
evidently  absorbing  part  of  the    matter   contained   in  them  and 
thus  laying  up  a  store  of  food  for  the  next  season. 

The  process  in  J^.  virens  is  essentially  the  same ;  it  differs 
somewhat  in  that  the  connate  stalk  of  the  cotyledons  remains 
more  slender,  but  elongates  more,  mostly  to  the  extent  of  one  inch 
or  even  more  ;  the  caulicle  and  upper  part  of  the  root  swells  up 
at  once,  while  the  developing  plumule  forces  its  way  up  through 
a  slit  in  the  base  of  the  stalk.  It  seems  that  the  danger  of  losing 
connection  with  the  storehouse  of  the  cotyledonous  mass  through 
the  long  and  slender  passage  of  the  stalk,  necessitates  the  trans- 
fer of  the  food-matter  to  a  nearer  and  safer  place  of  deposit.  But 
why,  it  may  be  asked,  is  the  connection  so  much  longer  and  more 
slender  than  in  other  oaks?  At  all  events  it  suffices,  as  long  as 
it  is  fresh  and  unimpaired,  to  carry  over  in  a  very  short  time 
the  starchy  and  sweet  contents  from  the  cotyledons  to  the  tuber ; 
and  before  the  ascending  axis  is  an  inch  high  and  bears  as  yet 
only  a  few  minute  bracts,  the  tuber  is  already  forming  and  it  soon 
reaches  the  size  of  the  cotyledons  themselves ;  it  is,  however, 
longer  and  more  slender,  of  a  fusiform  shape,  about  three  to  four 
lines  thick  and  one  to  two  inches  long,  attenuated  below  into  the 
long  tap-root. 

The  whole  process  is  similar  to  the  germination  of  the  cucurbi- 
taceous  Megarrhiza  of  California,  so  beautifully  illustrated  by 
Gray  in  his  Structural  Botany ;  with  this  .difference,  that  the 
cotyledons  in  that  plant  are  raised  above  the  ground,  while  in 
ours  they  remain  hypogaeous,  and  that  the  stalk  is  even  longer, 
and  is,  together  with  the  cotyledons,  readily  separable  into  its  two 
component  parts.  In  both  plants  a  tuber  forms  at  once  by  the 
transfer  of  the  food-matter  from  the  cotyledons  to  the  radicle  ;  in 
the  herbaceous  Me^arrhiza  the  tuber  becomes  a  permanent  organ 
of  immense  size,  while  in  the  arboreous  live-oak  it  is  finally 
merged  in  the  root. 


CORRECTIONS. 

Page  173,  1.  20,  and  p.  180,  No.  13.  A  cone  of  Pinus  Gerardiana^  just 
received  from  the  Kew  Museum,  shows  that  the  wings  of  the  seeds  are  as 
small  as  any,  and  that,  curiously  enough,  at  least  in  this  specimen,  they 
adhere,  when  the  seeds  drop  out,  to  the  back  of  the  scale  above  the  one 
to  which  they  belong.  The  description  of  Lambert  of  the  wing  of  the  seed 
is  therefore  erroneous.     The  number  of  cotyledons  is  ten. 

Page  187,  1.  26.  Pinus  Tceda  flowers  immediately  after  P,  australis^  or 
almost  together  with  it,  in  this  spring,  1880,  in  South  Carolina,  in  the  first 
week  of  March. 


ERRATA. 


Page  82,  line  10  from  top,  for  "San  Louis    and  St.  Francisco,*'   read    St, 

Louis  and  San  Francisco. 
Page  83,  line  18  from  top,  for  **  {A-^  — A)"     read     {A^-\-  A), 
83,    **    20  "  "    "change,"  read  increase, 

86,    **    ID         **  "  >t',  =  9.56562 -[- 0.000916  ,, "    read 

h\  ■=.  9.56562  -|-  0.000192  t  , 
90,  bottom  line,  for    "  r*  tan  u  ,  "     read     r'  tan  «'. 
93,  line  10  from  bottom,  for  "change,"  read  decrease, 
99,  at  the  head  of  third  column,  for     *'  / ,  "     read     /' . 


u 
n 

(( 


120,  line  2  from  bottom,  for  _  i  r— r-r         read    I   I  _  7— r"o  1 

I  (3)2    J  l^         (2)2J 

138,  Station  a  at  Holden,  for  Axis  reading  "86^.05  ,  "    read    80.05. 

145,  line  2  from  top,  for  "subcarniferous,"  read  subcarboniferous, 
i5i>     "   9    **     bottom,  for  "9a),"  read  9^), 
172,     "   7     **     top,  for  **T*  "  (in  part  of  edition),  read  ^. 
178,     "17     "       **     **     '' heteroyhylla,''  Te2id  heteoroi^hylla. 
181,     "10     "       •*     "     ^' lophoserma,''  lopkosperma. 
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TRANSACTIONS. 


The   hieroglyphic    Tablet   of  Pompeium    grammatically 

translated  and  commented  on 

By  Prof.  Gust.  Seyffarth,  Phil.  &  Th.  D. 


INTRODUCTION. 

The  eruption  of  Vesuvius  by  which  Pompeii  and  Herculaneum 
were  destroyed,  it  is  known,  happened  in  the  year  79  a.c,  Aug. 
24,  two  months  only  after  Vespasian's  death.  Since  that  time 
the  localities  of  both  cities  remained  unknown,  but  in  171 1  Pom- 
peii and  in  1738  Herculaneum  came  again  to  light,  respectively 
1632  and  1669  years  after  their  interment.  The  Tablet  under 
consideration  was  dug  out  in  1748  in  the  so-called  temple  of  Isis, 
and  was  soon  after  transferred  to  the  Museo  Borbonico,  where  I 
found  it  in  1826  reposing  and  unapproachable  during  a  period 
of  78  years.  Nobody  being  permitted  to  copy  this  interesting 
relic  of  Pompeian  antiquity,  I  was  under  necessity  to  make  an 
especial  application  to  the  Neapolitan  government  itself,  in  con- 
sequence of  which  the  old  interdict  was  recalled.  My  exact 
copy  will  be  found  in  my  Bibliotheca  u^gyptiaca  MS.  vol.  iii. 
No.  2995. 

The  first  publication  of  the  text  appeared  in  Brugsch's  Egyp- 
tian Geography,  Leipzic,  1857,  ^^'  Iviii.,  which  is,  however,  im- 
perfect and  very  erroneous.  For  the  author  omitted  to  represent 
the  first  pictorial  line,  without  which  it  is  impossible  to  under- 
stand the  contents,  and,  besides,  he  altered  the  genuine  text  in 
the  following  33  instances,  either  by  omitting  or  changing  hiero- 
glyphic figures.  See  the  appended  Plates  Nos.  10,  16,  20,  24, 
25»  33»  35i  37»  4^'  4^  ^2,  (i(i,  80,  82,  92,  105,  114,  120,  128,  155, 
178,  i93»  i98,,205,  261,  281,  283,  291,  315,  335,  369,  372,  351. 
iv — I 
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In  the  same  work,  p.  40  &  41,  Brugsch  Bey  experimented  to 
explain  the  sense  of  the  Pompeian  stele,  as  follows  :  "It  is  of  the 
time  of  the  conquest  of  Egypt  by  Alexander  the  Great,  but  the 
text  is  (according  to  Champollion's  hieroglyphic  system)  inex- 
plicable, except  Nos.  69  and  71,  signifying  the  right  and  the  left 
eyes,  symbolically  expressed." 

A  complete  translation  of  the  inscription,  however,  issued  in 
*'  Records  of  the  Past,"  London,  1875,  vol.  iv.  p.  65,  made  by 
C.  W.  Goodwin,  M.A.  He  refers  it  ''to  events  of  the  Persian 
period — but  no  king  is  actually  mentioned  in  the  inscription  by 
name,  nor  is  the  particular  battle  described  in  which  the  person 
for  whom  the  inscription  was  made  happened  to  be  engaged.  It 
is,  in  fact,  an  adoration  of  the  god  Chnumis"  (read  Ken-nuphi), 
"  of  whom  the  person  was  the  priest.  This  sacerdotal  personage 
appears  to  have  taken  part  in  the  military  operations,  although 
it  is  not  mentioned  that  he  had  any  military  office.  It  has  betn 
arranged  in  paragraphs  of  sentences,  and  it  is  an  interesting  ex- 
ample of  the  inscriptions  of  the  later  period  which  is  not  much 
illustrated  by  contemporaneous  monuments,  although  well-known 
from  other  sources.  It  is,  however,  always  desirable  to  know 
the  state  of  Egypt  from  its  owmi  contemporaiy  documents,  of 
which  this  is  an  interesting  example." 

The  following  is  Goodwin's  wonderful  version  of  our  Pom- 
peian stele,  based  upon  Champollion's  hieroglyphic  system,  and, 
since  it  is  very  desirable  finally  to  notice  the  difference  of  Cham- 
pollion's  theory  and  that  of  the  writer,  it  will  first  be  expedient 
to  parallel  the  versions  with  each  other  line  by  line. 

GOODWIN.  I  THE    WRITER. 

I.  The  Prince,  President,  keeper  !  The  supreme  power,  the  king  of 
of  the  seal,  Companion  of  the  jave-  |  the  earth,  the  creator  of  the  verdant 


lin,  Prophet  of  Kar,  Lord  of  Hebnu 
(Hipponomi  in  i6th  N.  E.  Nome), 
Prophet  of  the  gods  of  Sah  (i6th 
N.  E.  Nome),  Prophet  of  Samtati  of 
Ahehu, 

2.  Spiritual  superior  of  the  Un, 
chief  of  the  priests  of  Sechet  in  the 
whole  land,  Samtati -Taf-Necht, 
son  of  the  house  master, 


cloak  of  the  world,  the  builder  of  all 
the  powers  hidden  in  the  earth,  the 
builder  of  the  deities,  the  regent  of 
the  country',  the  builder  of  all  the 
nations,  the  weaver  of  the  numer- 
ous hotels 

on  earth,  the  stitcher  of  the  heav- 
enly constellations  delighting  every 
one,  the  weaver  of  the  vesture,  the 
clothier  of  the  delightful  plantations 
on  which  all  nations  originate,  the 


SEYFFARTH — THE  HIEROGLYPHIC  TABLET  OF  POMPEIUM.    1 95 


GOODWIN. 


3.  Prophet  of  Amen  -  Ra,  Shat  - 
Tot  -  Samtati  -  Afanch  (  sacerdotal 
name),  born  of  the  lady  Anchta, — 
«aid:  **0!  Lord  of  Gods,  Chnum, 
King  of  the  double  land, 

4.  Ruler  of  the  Districts,  who  ri- 
sest  to  enlighten  the  earth,  whose 
right  eye  is  the  solar  disk,  whose 
left  eye  is  the  moon,  whose  spirit  is 


5.  Shu  (the  dawn),  from  whose 
nostrils  issues  the  north  wind,  to 
enliven  all  creatures :  I  am  the  pro- 
phet ;  my  heart  is  according  to  thy 
ways  ;  1  have  been  faithful  unto 
thee; 

6.  I  have  made  no  dwelling  (for 
myself)  except  thy  dwelling;  I  have 

not  turned  away  from  doing 

Everyone's  heart  rejoiced,  there  was 
exultation  in  every  house. 


7.  on  seeing  what  thou  hast  done 
for  me  to  their  advantage,  many 
and  many  times.  Thou  didst  give 
me  entrance  to  the  palace,  the  heart 
of  the  god  (king)  was  pleased 


8.  with  my  words.  Thou  didst 
grant  to  me  the  oil  of  gladness,  in 
that  thou  didst  spare  Egypt.  Thou 
didst  put  kindness  into  the  heart  of 
the  ruler  of  Asia; 


THE   WRITER. 

progenitor  of  the  conqueror  of  the 
hideous, 

the  builder  of  the  glory  of  the  illus- 
trious regent,  the  manager  of  the 
terrestrial  garden  of  all  nations,  and 
of  the  governess,  his  consort.  He 
says:  **I  am  the  lord  of  the  gods^ 
the  Lord  El,  the  prince  of  the  hosts, 

the  king  of  the  nations,  the  com- 
poser o{  the  illustrious  king  as  well 
as  of  his  sons ;  his  right  eye,  that  is, 
the  majesty  of  the  sun  ;  his  left  eye, 
that  is,  the  splendor  of  the  moon; 
his  face,  that  is, 

the  vault  of  splendor,  the  taberna- 
cle of  luminaries  fixed  on  its  bosom. 
Again,  I  created  all  other  beings, 
the  poor  man  and  the  rich  man, 
and  the  souls  in  the  water,  and  all 
sorts  of  souls  in  the  field,  and 

the  woods ;  I  made  the  shape  of  the 
man,  the  filament  of  the  muscles, 
the  filament  of  the  skin  ;  I  combined 
the  hair  of  the  man,  likewise  the 
beard  ;  I  made  the  egg  of  the  child 
within  the  man ;  I  wove  the  heart 
for  many  joys,  for  many  pleasures 
in  the  house  and 

outside  of  the  mansion  ;  I  made  the 
virtue  of  the  man  for  benefitting 
even  his  own  ones  by  many  joys, 
in  contemplating  the  grand  build- 
ing, in  seeing  the  pride  of  the  impe- 
rial house,  the  court  of  the  kind  god, 
highminded  in  the  heart 

to  everybody,  the  image  of  the  great 
Lord  for  thy  sake,  who  made  anew 
a  multitude  of  joys  by  making  in 
thv  behalf  this  chamber,  the  domi- 
cile  of  the  Creator  of  the  world,  who 
planted  in  the  heart  of  the  king  love 
towards  the  generation  in  the  cir- 
cuit of  the  earth ;  I  created 
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9.  his  counsellors  did  honor  to 
me;  he  gave  me  the  post  of  chief  of 
the  priests  of  Sechet  in  Es  -  Senem 
(Isle  of  Bigeh),  chief  of  the  priests 
of  Seth-et, 


10.  of  the  double  land,  Head  of 
the  park.  Thou  didst  defend  me 
in  the  battle  of  the  Greeks,  when 
thou  didst  smife  Asia, 


II.  when  they  killed  many  of  my 
companions.  He  (the  enemy)  raised 
not  his  hand  against  me,  (his)  eyes 
were  dull. 


12.  Afterwards  thy  majesty  said 
to  me,  **  Go  thou  to  Suten  -  Senen 
(Heracleopolis).  Be  thou  diligent  to 
traverse  the  regions  alone 


13.  thyself."  I  embarked  at  Uat- 
Ur  (Pehu  of  ist  N.  E.  Nome),  I  fear- 
ed no  difficulty,I  disobeyed  not  thy 
command,  I  reached  Suten  -  Senen. 


14.  Not  a  hair  of  my  head  was 
hurt.  The  beginning  was  observed 
in  accordance  with  that  which  thou 
hadst  commanded ;  in  the  end,  thou 
gavest  me  a  long  space  of  repose. 


15.  O !  all  ye  priests  who  serve 
this  great  god,  Chnum,  king  of  the 
double   land,    Har  of  the  horizons, 


THE  WRITER. 

the  clothes  of  the  gods,  the  court 
shining  for  everyone,  .delighting 
for  everyone.  I  joined  together  the 
vesture,  I  wove  the  garments  of 
Isis*  house  (of  the  earth),  the  grains 
of  the  mother  of  all ;  I  wove  the 
garments 

of  the  southern  and  the  northern 
lands;  I  spun  the  pudendum,  the 
limb  of  the  man  ;  I  devised  the  limb 
of  matrix  for  thy  sake  for  populat- 
ing all  countries  of  the  earth,  con- 
formably to  the  great  Creator  of  the 
race  of  nations  within  the  circuit  of 
the  world ; 

I  made  its  valleys,  the  glens,  the 
multitude  of  rivers,  with  my  own 
arms.  Moreover,  I  worked  the  voice 
of  man,  the  two  eyes,  the  limbs  of 
the  arms,  the  eyelids,  the  eyelashes, 
the  pupil,  the  nose,  the  ear — I  thy 
great  God.  Further,  I  formed  for 
the  man  especially  a  walking  ac- 
cording to  the  Lord  autocrat  of  the 
world ;  I  devised  the  socket  of  the 
hip-bone,  the  radius,  the  nerves, 
the  hands,  the  feet,  the  palms,  the 
flesh  of  the  arm,  the  limb  of  the  el- 
bow ;  I  have  woven  the  vessel  for 
effusing  the  water;  I  have,  further, 
combined  the  girdle  of  thy  gut 
(anus) ;  again,  I  stitched  the  scro- 
tum, the  testiculi  on  thy  body,  the 
toes  of  the  foot,  I  the  Lord  autocrat 
of  the  world. 

Again,  I  planted  the  hairs  of  the 
skull,  I  contrived  the  kettle  of  the 
brain,  the  canal  of  respiration;  I 
made  the  palate,  the  teeth,  the 
throat,  thy  voice  for  uttering  words, 
delightful  songs  for  comforting  the 
heart. 

I  am  the  emanator  of  the  Lord,  the 
servant  of  that  God,  the  image  of 
the  mighty  El,  the  Lord  of  the  host, 
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GOODWIN. 

Lord  of  all  things,   the  beneficent 
spirit  in  Suten-Senen, 


16.  Turn  first  in 

king  of 

generations    the    kingdom   for  the 
ruler  of  lands, 


17.  (causing)  his  beloved  son  to 
be  king  of  both  lands,  who  comes  to 
the  heavens  and  beholds  therein 
Chnum,  king  of  both  lands,  Tum  in 
his  sanctuary ; 


18.  the  great  god  who  approaches 
the  shrine  of  the  king  of  Lower  and 
Upper  Egypt,  Un-nefer.  May  your 
names  remain  upon  earth  (may  ye 
be)  in  favor 

19.  with  Chnum,  king  of  both 
lands,  while  ye  say,  **May  the  gods, 
the  Eyes  which  are  in  Suten-Senen, 
be  favorable  to  his  reverence,  the 
devoted  to  his  district,  Samtati-Taf- 
Necht. 

20.  May  ye  yourselves  be  blessed. 
May  others  repeat  your  names  for 
years  and  years." 


THE  WRITER. 

the  illustrious  King  of  both  hemi- 
spheres, the  conqueror  of  the  ene- 
my, the  beneficent  prince,  the  germ 
of  the  Lord  autocrat  ot  the  world, 
the  image  of  the  Creator,  warden  of 
the  capital  city,  the  regent  both  of 
the  nobility  and  vulgar,  the  lord  of 
the  hosts,  the  chief  of  the  planets 
and  the  signs,  the  planter  of  the 
honored,  the  planter  of  the  servant, 
the  crusher  of  the  rebellion  of  the 
subjects  of  the  king, 

the  progenitor  of  his  darling,  the 
commander  of  the  army,  whose  glo- 
ry of  vengeance  extends  to  the  heav- 
enly ark,  the  extinguisher  of  the 
leader  who  attacked  the  mighty  god, 
[the  lord]  of  the  host,  the  likeness 
of  the  head  of  the  capital,  the  germ 
of 

the  regent  in  the  invisible  dwelling, 
the  Lord  Regent :  the  Good  Father. 
Offer  a  share,  every  one  of  you. 
Weave  robes,  raiments,  garments, 
mantles  of  flax 

for  the  supreme  God,  the  lord  of  the 
hosts,  and  who  surpasses  the  power 
of  the  Planets,  the  zodiacal  gods, 
the  Decani,  the  lord  autocrat  of  the 
world,  the  glorious  procurator  of 
the  king,  the  creator  of  the  web  of 
the  universe, 

the  creator  of  all  nations,  who  ac- 
quired glory  for  you,  who  exalted 
you,  who  prepared  a  mansion  and 
aliment  for  you  since  many  years. 


THE   END. 


This  wonderful  translation  of  the  Pompeian  stele,  made  ac- 
cording to  Champollion's  hieroglyphic  system,  will  finally,  as  I 
hope,  open  the  eyes  of  the  scientific  world  ;  it  will  confirm  the 
honest  confession  in  Bunsen's  -^gypten's  Stellung,  etc.,  Ham- 
burg, i8/|5,  i.  320 :  "We  declare  decidedly  that  there  is  not  a  man 
alive  who  could  read  and  explain  [according  to  Champollion's 
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System]  any  whole  section  of  the  Book  of  the  Dead,  much  le«8  a 
historical  papyrus" ;  it  will  bring  to  light  that  Champollion's 
theory,  though  sufficient  for  spelling  a  very  small  number  of 
Greek  and  Roman  proper  names,  was  a  complete  failure  so  far 
as  translating  entire  hieroglyphic  texts  is  concerned.  Indeed^ 
since  the  invention  of  the  Alphabet,  I  guess,  no  similar  mass  of 
absurdities  in  spite  of  common  sense,  no  greater  humbug  and 
deception  of  the  public,  has  been  published  within  the  compass 
of  a  few  lines,  except  those  in  Kircher's  translations  of  the  Obe- 
lisks, and  Brugsch's  Egyptian  Dictionary  of  four  volumes. 

How  came  this  to  pass?  Poor  Goodwin  forgot  that  aofiSoXtxo^ 
does  not  mean  ''ideologic,"  but  syllabic.  Clement  of  Alexandria 
distinguishes  two  classes  of  hieroglyphs,  one  being  alphabetic 
(dca  Twv  7rf)(dT(OU  aTOcj^eUoi^)^  the  other  auiiSohxi^^  the  synonym 
of  aulkaScxij^  i.e.  syllabic,  as  the  context  clearly  evidences.  This 
is  put  beyond  question  by  a  learned  man,  Cosmas  Indicopleustes, 
who  attests  that  the  hieroglyphs  were  ypaiiiiaxwv  auii6oXa,  For 
it  would  have  been  nonsense  to  say  that  the  hieroglyphs  ideolo- 
gically signify  letters.  An  Egyptian  hieroglyph  could  perhaps 
express  a  word,  a  conception,  ideologically,  but  never  the  mono- 
gram of  a  letter  ideologically  ;  that  would  be  a  contradictio  in 
adjccto.  This  npcbrov  </^eudo^  induced  our  Champollionist  to 
take  half  of  the  signs  on  the  Pompeian  slab  for  ideologic  charac- 
ters, explicable  to  ever}  body's  fancy,  whilst  the  whole  of  the  text 
does  not  contain  otre  ideologic  hieroglyph.  The  Tanis  stone 
and  the  Rosetta  confirm  that. 

Further,  he  did  not  remember  that  the  basis  of  the  Egyptian 
literature  was  the  primitive  alphabet  of  25  letters,  and  that  regu- 
larly each  of  the  630  hieroglyphs  syllabically  expressed  the  con- 
sonants contained  in  the  name  of  the  figure. 

Moreover,  he  forgot  that  several  hierogl}phs  signified  in  older 
times  other  sounds  than  Champollioii  found  in  Greek  and  Roman 
proper  names,  and  that  the  latter  had  wrongly  determined  the 
pronunciation  of  many  hieroglyphic  figures. 

Finally,  he  ignored  that  the  language  subject  to  the  Egyptian 
literature,  commenced  2780  B.C.,  was  not  the  modern  Coptic, 
spoken  from  200  to  600  a.c,  but  the  ancient  Coptic,  related  with 
the  primitive  language.  The  Upa  dedXexzo^  of  the  Egyptians 
was  rather  a  corrupted  Hebrew  dialect. 
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All  these  particulars  have  been  demonstrated  in  the  writer's 
Rudimenta  Hieroglyphices,  Lips.  1826,  pp.  12,  13,  15,  29,  nota 
79,  33,  39,  41  ;  Alphabeta  Genuina,  Lips.  1840,  p.  105  ;  Grund- 
satze  der  Mythologie  u.  d.  Hieroglyphensysteme  ;  Leipziger  Re- 
pertorium,  r844,  ^^g*  9 »  Jahresbericht  der  ersten  Versammlung 
der  Deutschen  Orientalisten,  1845  ;  Grammaticau^gypt.,Gotha, 
1855,  pp.  2,  4,  9,  II  ;  Beilagen,  pp.  1-9 1,  and  the  like. 

Since,  then,  Mr.  Goodwin  followed  a  hieroglyphic  system 
totally  wrong,  it  is  natural  that  his  work  is  unblushing  nonsense 
from  the  first  to  the  last  group,  as  every  reader  will  see  with  his 
own  eyes.     Let  us  notice  some  of  its  follies. 

The  Pompeian  Tablet  was,  as  the  title  and  the  whole  of  the 
context  demonstrates,  written  for  the  Emperor  Vespasian  in  the 
time  intervening  between  the  destruction  of  Jerusalem  in  71  A.c. 
and  Vespasian's  death  on  June  23,  79  a.c.  The  slab,  besides, 
was  inscribed  in  Italy  and  not  in  Egypt,  owing  to  its  material 
being  white  shell  marble,  which  is  to  be  found  in  Italy  and  not 
in  Egypt.  Now,  our  Champollionist  discovered  the  following 
Italian  cities :  Har,  Hebnu,  Samtati,  Ahehu,  Un,  Sethet,  Sam- 
tati-Taf-Necht,  Es-Senem,  Suten-Senen,  Uat-Ur,  Eyes.  Indeed, 
this  is  an  improvement  of  Italian  geography  either  500  or  300 
B.C.,  and  the  discoverer  of  these  places  will  be  so  kind  as  to  de- 
termine their  localities.  Further,  the  same  translator  discovered 
a  number  of  new  Italian  gods,  e.g.,  Chnum,  Shu.  Har,  Tum, 
Unnofer;  and  he  would  deserve  the  thanks  of  the  civilized  world 
by  evidencing  what  deities  Chnum,  Shu,  Har,  Tum,  Unnofer 
have  represented.  However,  should  our  able  Champollionist 
insist  upon  it  that  the  Tablet  of  Pompeii  refers  to  an  *'  Egyptian 
priest  engaged  in  a  battle,"  it  would  be  very  interesting  to  learn 
the  location  of  the  aforementioned  cities  as  well  as  the  proper 
meaning  of  these  new  Egyptian  divinities.  At  least,  the  cities  and 
the  gods  of  Egypt  are  pretty  well  known,  and  yet  these  names 
have  not  been  mentioned  by  any  ancient  or  modem  authority. 
By  the  way,  the  same  city  plan  by  which  Mr.  Goodwin  created 
new  cities  is  on  the  first  line  (unknown  to  him)  preceded  both 
by  men  and  women,  and  this  fact  proves  that,  apart  from  the 
aforesaid  eight  new  cities,  even  a  city  of  the  worshipping  men 
and  of  the  worshipping  women,  either  in  the  time  of  Cambyses 


200  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

or  Alexander  the  Great,  either  in  Egypt  or  in  Italy,  must  have 
existed. 

It  would  be  disgustful,  and  wasting  time,  to  previously  review 
all  the  other  chimeras,  wherefore  we  may  proceed  to  the  gram- 
matical analysis  of  our  409  groups  and  figures  on  the  Pompeian 
stele.  In  advance,  we  have  to  mention  that  the  Pompeian  slab, 
at  present  nearly  three  fingers  disk,  was  formerly  a  cube,  perhaps 
the  pedestal  for  a  statue.  At  least,  on  the  edges  of  both  sides 
the  initial  and  final  letters  of  20  hieroglyphic  lines  are  still  to  be 
seen.  Since,  moreover,  the  principal  inscription  praises  the  great 
works  of  God  in  human  nature  and  life,  we  may  guess  that  the 
other  three  sides  of  the  cube  would  specify  the  infinite  wisdom 
and  bounty  of  the  Creator  in  reference  to  the  animal,  botanical, 
and  mineral  kingdoms,  of  which  nothing  is  mentioned  on  the 
main  side. 

Further,  it  is  to  be  remembered  that  Vespasian,  being  returned 
from  Judea  and  Egypt,  introduced  the  Egyptian  religion  in 
Rome  and  many  other  Italian  cities,  and,  no  wonder,  even  in 
Pompeii. 

It  will  be  objected  that  Goodwin's  deplorable  translation  of  the 
Pompeian  altar  was  a  juvenile  work,  and  an  overhasty  attempt 
to  interpret  hieroglyphic  texts.  But  his  name  figures  very  oflen 
in  "  Records  of  the  Past"  since  1872,  and  the  preface  says  ex- 
pressly that  the  publication  involves  "the  final  corrections  by  the 
translators.  It  is  hardly  necessary  to  refer  to  their  value  as  con- 
tributions to  mythological,  historical  and  philological  knowledge, 
as  this  is  now  universally i^'^)  recognized."  Goodwin's  version 
is  a  complete  reflected  image  of  ChampoUion's  world-renowned 
system. 

Furthermore,  since  the  literature  of.  the  Egyptians  commenced 
3,000  years  prior  to  the  Coptic  ;  since  all  languages  of  the  world 
undergo  alterations  according  to  certain  and  common  rules; 
since  the  Egyptian  language,  represented  in  all  hieroglyphic 
texts,  was,  as  Josephus  says,  a  sacred  dialect  (Izpa  dedXexTOz\ 
i.e.  an  old  Coptic  and  Hebrew  one, — it  is  to  be  borne  in  mind  in 
what  way  older  languages  are  transformed  into  later  dialects. 
The  principal  and  universal  law  is  —  to  put  in  place  of  the  hard 
the  soft,  instead  of  the  difficult  the  easier,  in  lieu  of  the  longer 
the  shorter  one.     (See  the  writer's  Gram.  u^g.  p.  3.) 
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PRONUNCIATION  OF  THE  COPTIC  AND  HEBREW  LETTERS. 

OT  before  and  after  vowels  is  the  consonant  w,  originated  from 

A  or  n.    Aoini  =  otrcoini.     nawir  =  X3i.     toot  =  iri* 
if  is  always  ^.  (r«kMOvX  =  ^0:1,  camelus^  Kameel ;   columha  = 

at  is  always  k.    (r«kMOvA.  =  ac^wMO-rA.,    2c&oir€  =  ^^^^^  aton  =  XD5» 

■©^  is  M  and  hi,   -o^c  =t^€,  -o^ci  =  t^€i,  -ocom  =  DDn»  T^iMe  =  -ooirMe. 
tj>  is  />4  and  hp,    ^\  =  ^ort,    q>€  =  nXD,  ^pco  =  ^/r,  hiems. 
at  is  ^^  and  ^^.     Cheops  =  khp^  Xiw^^  3C<*^=nKD. 
IT  is  like  ov,  the  consonant  w,  before  and  after  a  vowel. 
T  island  <r.    Comp.  ^^l^r\'\^r\=^abcde/^h ;  e.<roA  =  ^jj;=i5m. 
Comp.  T^kO-,    Germ.  Teig. 

V  is  ^  and  at;  for  it  stands  in  numberless  words  instead  of  T  {g)t 
3  (^)i  P  (^)9  as  Gesenius  (Lex.  p.  778)  has  demonstrated. 
Comp.  pnjf  =  iifajfrf^o;. 

V  the  eye  T^-,  i.e.  ^y  with  1  ephelisticum,  the  ancient  jy.  like  the 
Lat.  ocu-lus,  the  Ital.  occhio,  the  Ger.  Oge  (Auge),  Sw.  oga, 
Riiss.  ako,  Span,  ojo,  our  eye  (ege),  expressed  two  different 
sounds  viz.  o  and^,  as  Gesenius  (Lex.  663)  teaches.  For  the 
Septuagint  interpreters  expressed  y  sometimes  by  the  vowels 
<?,  a,  e^  sometimes  by  the  consonant  ^,  y^  e.g.  in  (pdywp^  ^^C^j 
r6fiOf)^a^  etc.  The  Arabians  and  Ethiopians  pronounce  the 
same  letter  both  as  0  and  ^,  and  distinguish  them  only  by  a 
dot.  Further,  in  many  Hebrew  words  we  find  y  expressed  by 
a  vowel,  but  in  many  others  by  the  equivalent  consonants^,  ^, 

f  {:.  n.  D,  jf,  p),  e.g.  in  ■)i:y  =  nnD,  ynj  =  3nj=nnj,  «yiK  =  NpiK, 

i;OK^  =  pDK>,  }«Jf  =  «jy,  pK  =  Ky"iK,  ■iDJf  =  K"iDy,  etc.  These  facts 
demonstrate  that  the  Hebrew  letter  y  represented  two  different 
sounds,  o  and  ^,  and  this  singular  phenomenon,  besides  being 
wrongly  explained  by  Gesenius,  is  evidence  that  the  author 
of  the  alphabet  designed  the  letters,  of  which  the  names  com- 
menced with  a  vowel,  to  express  sometimes  the  first  vowel, 
sometimes  the  first  consonant.  Quite  the  same  is  the  case  with  n, 
which  corresponds  with  H  in  the  Latin  alphabet,  and  yet  was 
Ci;lled  a  vowel  by  Hieronymus.  The  word  HHAIOl  and  the 
like  of  the  ancient  Greeks  clearly  shows  that  n^  corresponding 
with  7j^  signified  sometimes  the  consonant  kk^  h^  sometimes  the 
vowel  3^.     This  is  confirmed  by  the  Arabians  and  Ethiopians 


202  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

expressing  the  same  letter  by  two  different  signs,  and  by  the  Sep- 
tuagint,  who  render  n  sometimes  by  e^  sometimes  by  k.  The 
same  n  with  the  so-called  "  Pattach  genubhah  "  is  even  by  the 
Rabbis  taken  for  a  vowel.  Add  to  this  that  the  Old  Testament 
expresses  n  sometimes  by  the  vowels  K,  n  (e).  (»),  y  (o>  1  fo),  some- 
times by  the  guttural  i,  as  will  be  seen  in  Gesenius's  Lexicon. 
Hence  it  is  probable  that  the  generic  name  oi  chet  (septum)  was 
pronounced  like  echet  in  T-e^HTo  (sepire,  dare  sepimentum).  See 
PI.  xxxii.  452,  b. 

This  singular  ambiguity  of  some  Hebrew  letters  explains  the 
strange  phenomenon  that  some  hieroglyphs,  originated  from  the 
Hebrew  alphabet,  signify  sometimes  the  first  vowel,  sometimes 
the  first  consonant  of  their  names.  See  the  author's  Gram.  ^g. 
p.  9,  No.  17.  Hence,  e.g.,  the  handle  of  a  knife  (Gram.  -/Eg. 
PI.  48,  No.  606)  signifies  sometimes  «,  sometimes  a,  because  of 
its  name  ijy  (anat),  alligavit. 

At  present,  of  course,  it  is  impossible  to  make  out  exactly  in 
what  words  y  and  n  signified  either  consonants  or  vowels,  but  in 
general  we  have  to  remember  that  they  were  consonants  in  all 
those  words  in  which  the  LXX  and  the  Fathers  of  the  Church 
expressed  them  by  consonants ;  further,  where  the  Old  Testa- 
*  ment  itself  substitutes  guttural  consonants ;  furthermore,  in  such 
words  in  which  the  Arabians  and  Ethiopians  rendered  them  by 
consonants;  and,  finally,  in  certain  Hebrew  words  preserved  in 
the  Greek,  Latin,  and  other  languages. 

THE   LANGUAGE  OF   THE    ANCIENT   EGYPTIANS. 

So  far  as  the  hpa  dMexTO(;  of  the  Egyptians  and  the  gradual 
corruption  of  older  languages  is  concerned  the  following  rules  are 
to  be  borne  in  mind   (see  p.  201): 

d  and  /  go  over  to  /.  w,  «.  Comp.  niwT  =  foot;  ficT  =  qcoT==  otpot, 
abstergere,  delere;  fi^i  =  q^i.  ferre;  rD13  (kokab)  =  ciotp  (siv^. 

J,  and  all  the  other  gutturals  jf,  (T,  y.  2t,  n.  ^'  3»  H,  y.  p.  adopt  the 
following  softer  sounds : 

I.    A,  and  hence  nearly  all  Memphitic  words  containing  d  (n)»  have  ^ 
instead  of  d  in  the  Sahidic    Comp.  moreover :  caput  =  Haupt  =  ^cootit 
(howit)  ;    cavallus=  havallo,    K3n  (chuba)  =  ^ton  =:^6>fi,  yDlf  (kapK))  = 
^cofi  r=  ^oq,  npn  (chaqh)  =  ^(oHi,  Din  (charam)  =  ^coAm,  n^Jf  (kelach) 

==  Y/.UX'J  =  ^oAat,  iDn  (chamed)  =  ^mot,  }*cn  =  (chamak),  (^dc,  jn3 
(kohen)  =  ^oiit,  -)*J  (gir)  =  ^jp,  Din  (chut)  =  ^toc,  l^J  (gid)  =  ^iTe  = 
catena,  kettle;  nnn  (chatah)  =  ^otc,  "iCJl  (gatar)  =  ^(OTp,  etc.  etc. 
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2.  sk  and  $,  e.g.  Iljf  (kud),  li:  (gadad)=ce.Ti;  is^y  (gul)  =ni3  (gur) 
=  ZO/?oc  =  ^®*''*  ==  UI"P»  ?  ^0  (mag)  =  ftiya^,  mag-nus  ==  mhuj  ;  3DK 
(ki8e)=^ice,  D3y  (gebat)  =  uji^t;  ip  (qaf)  =  lyfioj,  (n;jn3  (ketonet) 
=  Uj^Hii,  «ip  (qara)=iy«.<V,  Nyijf  (kirga)  =  lyivAoTKi,  DH  (chara)  = 
lycoM,  icn  (chemer)  =ii;cjyiiip,  Ij:  (ganad)  =  lyiiT,  3p  (qab)  =  ujinG, 
•^^y  (gor)  =  ui*.p,  isnn  (chatul)  =  Hathor  =  Athor,  123  (kabad)  = 
U|?|)iT,  nnjf  (gahab)  =  3naf  (kohab)=uj<»i^«fi,  etc. 

3.  The  consonant  r,  Germ  /  e.g.  in  ato^  =  D\  lebes,  lacus;  XP^^'V 
=  9_po'V  =  'l^^  (yalad);  k&^i  =  lO^i,  Saxon,  geard  =yard;  Germ,  gut, 
Gott.  geben,  gabe,  Gans,  Gurke;  Low  Germ,  yut,  Yott,  yeben,  yabe, 
Yans,  Yurke,  etc. 

4.  u   and  other  vowels,  e.g.  5]13  (gup),    5]D13  (gopap)  =  ivq  =ap-i8^ 

IKV  (kahar),  the  Persian  lin  (chur),  sol,  TjAeot:,  9^p<v  (in  9^p&M.ecc&, 
Ramses),  xUf)eo^^  herus.  Herr,  pe^  the  sun,  the  lord ;  KoftO^^  Horus, 
Orus;  Kcp-iic  {xUfno^—^ww^  god's  house)  =  epiiH,  epc|>H. 

5.  /,  e.g.  ;y^  (kaan)=Tanis;  N3af  (kaba)=Tfie.;  pD3  (kamon)  = 
•9^&ijyioirii;  ISJf  (kapar)  =  ^fiiip,  saltare,  '^^\r\  (cholel)  =  TeAcA,  nnjfK 
(ekbah)  =  Tcfi,  the  finger. 

n  (h)  becomes,  by  emollition,  the  spiritus  lenis,  e.g.  ^co&t=oiit,  honor 
=  onor.     Many  other  examples  will  be  seen  in  the  premises  (Nos.  2  &  4). 

1  \^d)  and  T\  i^A)  sometimes  go  over  to  s  and  5^.  Comp.  3171  (thub) 
=  y\t*  (shub),  mn  (charath)  =  Jfa/^rf<T<Tw  =  jra/yrfrrw  ;  21  (dob;  = 
ui«k-T  bonus,  ce^TC  =  T«k«kTe  =  pjf  (kik),  etc. 

8A  becomes  5,  e  g.  in  u|OC  =  coiy,  lyene  =  ceuine,  and  in  all  Hebrew 
words  containing  e*  (s).  the  original  CJ». 

r  being  softened  sounds  /,  as  is  sufficiently  known  from  the  Chinesie, 
Hebrew  and  Coptic,  the  latter,  in  numberless  words,  putting  TV.  instead 
of  p,  e.g.  pcoMi  =  7V.a>jMii,  piMi  =  Aimi. 

The  principal  difference  between  the  ancient  and  modern  Cop- 
tic is,  however,  that  the  latter  lost  many  words  which  we  find 
preserved  in  the  Hebrew  and  kindred  languages,  e.g.  nntJ^Q 
(pishte,  flax)  ;  and,  secondly,  that  innumerable  Coptic  words  lost 
one  of  the  primitive  radical  letters.  It  is  to  be  remembered  that 
the  Hebrew  roots  contain  regularly  three  radical  letters,  whilst 
the  Coptic  words,  originated  from  the  Hebrew,  are,  at  present, 
monosyllabic  mainly.  The  foolish  idea  of  Champollion  that  the 
original  Coptic  consisted  only  of  monosyllabic  words  needs  no 
refutation.  We  have  to  distinguish  three  classes  of  mutilated 
Coptic  words,  to-wit:  first,  such  as  lost  the  initial  radical  letter, 
and  of  this  character  are  a  great  many  Coptic  words  commencing 
with  a  vowel  instead  of  /i.  For  instaiiCe,  the  original  name  of 
Abydos  was  Habydos,  because  it  proceeded  from  the  root  ^oht, 
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^^  (hpt),  the  Creator,  and  was  hieroglyphically  expressed  by 
the  letters  ^//.  To  the  same  class  refer  Dt^n  (chatam)  instead  of 
T6>M,  TcoT  instead  of  IDK  (atad)  firmare,  lycT  for  *T2fy  (agad)  cae- 
dere,   AoirAi   for  ^^n  (halal),  etc. 

Further,  a  great  many  Coptic  words  lost  a  middle  radical  let- 
ter, e.g.  ^HT,  ancient  ^npx,  like  xapdia^  corda,  Dan.  hierta,  Sax. 
herda,  Eng.  heart,.  Germ.  Hertz,  etc. ;  t«^i  instead  of  Hin,  cq 
K3D  (saba,  bibere),  Germ,  saufe-n,  e^noi  instead  of  9einoTi  =  STrra- 
[xcu.  In  general,  all  Coptic  words  containing  two  consecutive 
vowels  lost  one  intervening  radical  consonant. 

Finally,  a  number  of  Coptic  words  were,  in  the  course  of  time, 
deprived  of  their  final  radical,  e.g.  Ke.M  instead  of  Koa  (gama), 
Ke^n  for  Kan  (chaba),  jfte^e  for  de^T,  cht,  cauda,  finis,  and  so  on. 

After  these  necessary  preambles  we  proceed  to  the  grammati- 
cal interpretation  of  the  Pompeian  stele.  This  being  impossible 
without  ascertaining  the  pronunciation  of  the  respective  hiero- 
glyphic figures  as  exactly  as  possible,  we  must  recur  to  many 
other,  particularly  bilingual  inscriptions,  which,  for  the  sake  of 
brevity,  may  be  designated  by  the  following  abbreviations : 

T.  S.  signifies  the  trilingual  Tanis  Stone. 

R.  S.       **  the  trilingual  Rosetta  Stone. 

H.  O.       **  Hermapion's  bilingual  Obelisk. 

T.  B.        **  the  so-called  Todten-Buch. 

G. -^.      **  the  author's  Grammatica  -^gyptiaca,  Lips.  1855. 

R.  H.       **  the  author's  Rudimenta  Hieroglyphica,  Lips.  1826. 

St.  L.  T.  **  The  Transactions  of  the  Acad,  of  Science  of  St.  Louis,  Mo. 

Ch.  *^  ChampoUion  and  the  ChampoUionists. 

G.  **  Goodwin.     L.  signifies  Lepsius.     B.  signifies  Brugsch  Bey. 


GRAMMATICAL  INTERPRETATION  OF  THE  POMPEIAN  TABLET. 

NoTA.  —  In  the  following  disquisition  we  shall  very  oflen  recur  to  the  extensive  Turin 
copy  of  the  sacred  records  of  the  ancient  Egyptians  (Lepsius's  Todtenbuch),  and  it  is  a 
meritorious  work  that  J.  Lieblein  published,  "  Index  AlphabeUque  de  tous  les  mots  con- 
tenues  dans  ie  Ltvre  des  Morts,  Paris,  1S75.*'  '^  ^^  ^^  be  regretted  only  that  he  repeated 
the  hieroglyphs  wrongly  represented  by  Lepsius ;  that  he  again  transposed  the  figures ; 
that  he  enumerated  the  latter  according  not  to  their  natural  order,  but  to  a  preposterous  sys- 
tem, and  that  he  misjoined  different  roots  in  numberless  instances. 

A.  The  Pictorial  Line  on  the  appended  Plates. 

a.  This  figure  is,  according  to  the  great  Champollionist 
Brugsch  Bey,  the  "  invention  of  an  Egyptian  king  who  sought 
to  terrify  his  subjects  by  horrible  images  of  the  deities,  composed 
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of  human  bodies  and  animal  heads."  According  to  Mr.  Good- 
win, this  god  represented  Chnoumis  —  his  own  fabrication  —  for 
Xvoofii^^  XvofxSi^^  is  the  corrupted  word  Kcn-noirqi,  the  good 
generator,  as  we  shall  see  below.  Since  the  ram  was  called  e^iA. 
(G.  JE.  p  59,  233),  we  have  the  word  hv^  (El),  the  mighty  God, 
the  Allah  of  the  Arabians,  and  hence  the  same  name  was  trans- 
ferred to  the  D^i>K  (Elim)  and  D^^J^i^N  (Elilim),  the  mighty  plane- 
tary gods.  See  St.  L.  T.  vol.  iv.  i.  Consequently,  the  human 
figure  (^e^J^)  with  the  head  of  the  ram  signifies  the  Mighty  (El) 
One,  the  Creator. 

The  added  crown,  5)iJ  (nop),  elatio,  gives  ....  lord,  and 
the  ostrich  feathers,  Me^^i,  ancient  Me^ifti,  signify  3D  (mag),  jisy-a^j 
mag-nus,  corruptly  mhui,  the  great  (lord).  This  crown  does  not 
signify  «,  as  Ch.  imagined,  but  nS,  G.  yE.  p.  42,  528.  Hence 
the  R.  S.  Ix.  expresses  hhA,  dominium,  by  the  same  Egyptian 
crowns  rijP  dvco  xai  rr^v  xdrco  y^thpav.  See  PI.  xix.  No.  410,  a. 
The  ostrich  feather  Me^^i,  ancient  jyie^Ri  (p.  202,  i),  is  not  a  mi- 
metic symbol  of  a  feather,  but  stands  very  often  for  jyio-tPRi,  signi- 
fying :o  (mag),  divinus,  corruptly  mhuj  (G. -^.  p.  64).  See  PI. 
xix.  No.  410,  3.  It  is  therefore  a  gross  error  of  L.  to  take  the 
two  ostrich  feathers  in  Gensler's  "Thebanische  Tafeln  der  Stern- 
aufgenge,"  Leip.  1872,  for  "the  two  feathers  of  the  giant,"  instead 
of  the  two  cubitileonis^  Me^^i,  ancient  j^e^ifti.  See  PI.  xix.  411,  a. 
The  same  feather  signifies  (R.  S.  vii.  xii.)  god  in  :iD-«^oTrHT.  :id- 
^Hni,  temple.     PI.  xxx.  413,  414. 

The  so-called  crux  ansata  represents  the  human  brain  upon  a 
table,  as  will  be  seen  in  T.  B.  PI.  xv.  c.  28,  and,  standing  for  the 
letters  ank^  signifies  first  the  soul,  and  then  the  synonym  dvox-c, 
lord,  king,  and,  with  the  article  t,  queen.  See  PI.  v.  52,  xix. 
411,  b.  For  a>in6  signifies  vita,  anima,  as  the  Hebrew  IJN,  ^3JK, 
IjmK  (anok,  anoki,anachnu),  and  the  corresponding  Coptic  ^hor, 
&non,  evidence ;  for  these  words  properly  signify  my  soul^  our 
souls. 

The  sceptre  in  the  other  hand  of  El,  called  (T'peni,  (T'epc^fi,  scep- 
trum,  diadema,  forms,  together  with  the  preceding  crux  ansata, 
the  words,  the  lord  of  the  sceptre,  or  diadem,  (TpHiu,  the  latter 
being  alphabetically  written  krp.     PI.  xxx.  a,  412. 

b.  The  next  figure  to  El,  ornamented  with  the  aforesaid  crown 
5|ij,   and  preceding  the  imperial  family,    is  obviously  the  gov- 
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ernor  of  Pompeium,  the  mayor  or  city  commander,  who  caused 
the  building  of  a  temple  of  El  in  Pompeii.  This  is  confirmed  by 
the  vases  (atip,  G.  yE.  p.  98,  No.  511  ;  R.  S.  iii.  26),  involving 
the  word  atcoiAi,  -|1^  "iir  (gur),  hospitium,  which  are  offered  to 
the  God.  The  same  oblations  will  be  seen  on  obelisks  for  the 
purpose  of  indicating  that  the  respective  kings  had  built  tem- 
ples. See  H.  O.  and  the  writer's  *'  Theol<Jgische  Schriften," 
Leipz.  1855. 

c.  Since  the  Uraeus-snake,  e^Kcopi,  on  the  front  of  persons 
expresses  the  word  (R)oTrpo,  xupto^^  it  is  self-evident  that  the 
figures  c  and  e  must  be  royal  persons.  This  is  confirmed  by  the 
shepherd  pedum,  very  often  expressed  by  the  letters  bk  (Acor  ire, 
bac-ulus  ;  PI.  xiii.  167,  xiv.  335),  and,  being  the  usual  insigne  of 
Osiris,  meaning  the  regent  (fi<oR),  as  Josephus  informs  us.  The 
three  boundary-stones,  offered  by  Vespasian,  express  the  word 
OTTOT,  Tin  (hod),  valor.  For  the  same  singular  representation  of 
the  boundary-stones  signify  the  plural  termination  ni  (wot).  See 
Nos.  62,  135,  335.  Accordingly,  it  was  the  emperor  who  gave 
the  money  for  building  the  temple  of  El  in  Pompeium. 

d.  The  female  figure  after  Vespasian,  holding  a  papyrus-stalk, 
and  ornamented  with  the  solar-corned  disk,  are  easily  under- 
stood ;  for  the  papyrus  atcoM,  \xoi  (gome),  expresses  the  word 
yafie-Trj^  the  emperor's  consort  (G.-^.  p.  70,  No.  350),  and  the 
solar  disk  (^r,  G.yE.  p.  33,  No.  7)  with  the  horns  (Te^n,  G.  JE. 
p.  57,  No.  220)  furnish  the  word  (R)oirpoT,  queen.  Hence  the 
astronomical  monuments  express  very  often  the  moon  by  the 
horned  disk,  i.e.  the  Hebrew  D^Dtrn  n^ho  (melecheth  hashamaim)? 
the  queen  of  the  heavens. 

e.  Obviously  Titus,  because  he  bears  the  royal  insigne  on  the 
front,  together  with  the  royal  crown  and  the  sceptre  in  his  hand) 
as  we  have  seen,  signifying  the  royal  power. 

y.  The  figure  of  a  boy,  ujHpi,  ancient  xopo^,  of  course,  signifies 
the  youngest  son,  the  baby  of  the  emperor,  namely,  Domitian. 
Since  the  latter  was  born  in  the  year  50  a.c,  he  was,  when  Ves- 
pasian commenced  to  reign  in  Rome  in  the  year  71  a.c,  20  years 
old.  Hence  we  conclude  that  the  Pompeian  Tablet  originated 
in  a  year  in  which  Domitian  was  still  in  his  nonage,  not  yet  22 
years  old.  Moreover,  the  anti-emperor  Sabinus,  suppressed  in 
71  a.c,  and  the  building  of  the  Colosseum  in  72  a.c. being  men- 
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tioned,  it  is  probable  that  the  Pompeian  slab  was  inscribed  in  73 
A.C.,  before  Domitian  was  out  of  minority,  according  to  his 
image. 

g^  hy  iy  k  represent  eight  male  and  female  worshippers  of  El, 
and  the  adjoined  figure  of  the  terrestrial  plain  or  semi-globe,  as 
the  ancients  imagined,  called  fie^Ki  (r.  Acok,  circumire),  indicates 
that  the  said  worshippers  were  inhabitants  of  the  city,  viz.  Pom- 
peii. This  figure  of  ^^Teliu^*^  with  its  four  corners  (east,  south, 
west,  north)  is  not  an  ideologic  determinative  of  cities,  as  the 
poor  Champollionists  fancied,  but  always  signifies  the  letters  bk. 
G.-^.  p.  83,  No.  415.  The  same  syllabic  sign  recurs  in  Nos. 
13,  23,  46,  105,  107,  162,  191,  192,  240,  272,  312,  387,  and  by  no 
means  indicates  city  names,  as  our  geographer  would  have  us 
believe. 

/  represents  the  traversing  threadsof  a  texture,  the  weft,  Germ. 
Einschlag,  the  Coptic  Ron,  r.  5)D3  (kapap).  Germ.  Koep-ern  ; 
wherefore  it  expresses  kp,  G.-^.  p.  112,  No.  591.  The  redu- 
plication of  kp,  the  word  ace^nssLii,  capere,  is  formed  by  the  sub- 
sequent breast,  kb  ui&e.  G. -^.  p.  49,  No.  153.  Hence  we  have 
the  word  ate^natn,  the  Latin  cap-ere,  to  take.  Comp.  No.  392. 
The  following  kr  furnishes  the  word  Jf^,^^?  gaudium,  the  cor- 
rupted uj«kipi,  gaudere,  as  we  shall  see  directly. 

B.   The  Text  of  the  Pompeian  Tablet. 

1.  The  open  mouth  represents  crying,  ifte^p^,  Nip  (qara),  and 
hence  it  must  express  kr  and  k^  as  was  already  discovered  in 
1826  (R.  H.  Tab.  xxxvi.  ad  i  No.  xi.)  Comp.  G,J£,.  p.  48,  No. 
143.  Indeed  it  expresses  k^  Ke,  xai  (R.  S.  v.  19;  ix.  20;  xiii. 
38),  kr  kiin  Chaldaea  (T.  S.  1.  vi.  ix.),  in  t:i  (gir,T.  S.  1.  xxxvi.), 
and  numberless  other  words  of  the  Rosetta  and  Tanis  stones. 
Poor  Lepsius,  imagining  that  the  language  of  the  ancient  Egyp- 
tians was  the  modern  Coptic,  and  that  the  open  mouth,  signify- 
ing r  in  Roman  proper  names,  constantly  expressed  r,  had  the 
misfortune  to  spell  and  translate  several  hundred  hieroglyphic 
words  of  the  Tanis  Stone  wrongly.  From  the  mass  of  his  ab- 
surdities we  select  some  specimens  illustrated  by  their  demotic 
orthography.  See  PI.  xxx.  Nos.  415-17,  a.  Moreover,  the  word 
xoffc<pij^  corruptly  u|opn,  occurs  very  often,  e.g.  T.  B.  26,3,  where 
we  read  Kij^  (Saturn)  xopapi^^  ^Top— nv  Saturn,  the  €rst  of  the 
gods.     Comp.  r.  B.  142,  2.     G.  brings  out  *' prince." 
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2.  The  lion's  claw,  ac&MH,  containing  the  letters  km^  gives 
RHMe,  accocojyie,  moip  (qoma),  corruptly  uihjm.,  scoj^l,  and  many 
similar  words.  G.  JE.  6i,  No.  249;  T. B.  la,  145^,  146a,  etc.; 
St.  L.  T.  vol.  i.  p.  545.  Add  to  these  the  new  signification  dis- 
covered by  Goodwin,  namely,  "president." 

3.  No  name  of  the  queen -bee  being  preserved  in  the  Coptic, 
we  must  recur  to  the  Hebrew  -^  (melek),  and  the  Greek  fiiXtr- 
ra^  fiehaaa^  the  same  word,  owing  to  the  usual  mutation  of  k 
into  t  and  s.  See  p.  203,  No.  5.  This  bee,  notoriously  in  very 
many  places  following  the  word  xupco^:^  Ko-rpo,  lord,  and  preced- 
ing royal  names,  expresses  syllabically  mik  (melek,  king),  for 
which  reason  it  is  sometimes  replaced  by  the  figure  of  a  king. 
PI.  XXX.  413,  6.  Moreover,  the  bee  signifies,  in  Ebers'  medical 
papyrus,  an  ingredient  of  a  dozen  or  more  prescriptions,  viz. 
melissa,  apiastrum.  Nevertheless  the  Champollionist  Ebers,  by 
means  of  a  Champollionistic  hocus  pocus,  takes  the  bee  for 
"honey,"  because  the  bee  makes  honey.  This  is,  no  doubt,  one 
of  the  greatest  discoveries  of  the  19th  centur}',  and  yet  Mr.  Good- 
win conjures  out  of  the  bee  the  idea  "keeper"  (of  the  seal).  Is 
not  that  wonderful  ? 

4  is  not  at  all  a  seal,  but  the  girdle  fiiui,  or  chain,  for  attaching 
cattle.  See  T.  B.  PI.  viii.  xxvi.  Ixx. ;  G.  -^.  p.  103,  No.  544. 
Accordingly  we  have  to  translate — the  king  of  the  compass  (of 
the  heavens),  and  not  ideologically,  "the  seal."  Comp.  T.  B. 
125,  28,  "  the  girdle  of  the  earth." 

5.  One  of  the  most  frequently  occurring  images,  viz.  ccnni, 
hackled  flax,  by  which,  in  numerous  places,  aion.  Germ,  schaf- 
en,  is  signified.  See  Papyrus  Stone,  St.  L.  T.  vol.  i.  PI.  8,  where 
it  seventeen  times  expresses  lyoii,  creator.  G.  yE.  102,  No.  537 ; 
see  following  Nos.  102,  172,  210  ;  T.  S.  1.  xii.  xxix.  xxxii. ;  R.  S. 
iv.  27,  31 — X.  7,  14 — xii.  22. 

6.  The  well-known  goblet,  resting  upon  a  table,  which  goblet 
being  called  «k'|>oT,  a.  ^e^noT,  carries  the  word  €?J>ott,  a.  ^cno-rr, 
related  with  habitus,  Fr.  habit.  Germ.  Habit,  Lat.  vestis.  Since 
Ch.  takes  the  flax  for  a  particle  making  intransitives,  and  the 
goblet  for  the  word  "fuseau,"  I  do  not  understand  why  Goodwin 
translates  them  "  companion."     See  No.  173. 

7.  This  figure,  representing  a  weaver's  shuttle  (G.  -/E.  PI.  47, 
593) »  w^s  called  ntoT,  cursor,  runner ;  wherefore  it  was  to  express 
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//,  and  indeed  signifies  the  same  letters  in  ot6>t,  jna  (bada), 
unus,  primus  (T.  S.  xix.  xx.  xxix.  and  xxi.)  According  to  the 
Chs.,  this  same  figure  means  ideologically  "javelin,"  and  gives 
with  the  preceding  word,  "companion  of  the  javelin."  But  is  not 
such  a  phrase  pure  nonsense?     See  PI.  xix.  249 ;  xxx.  414,  b, 

8.  the  well-defined  image  of  a  hill  or  mount,  Te.T,  Tcoi^ir,  xne 
(comp.  M.«i  H  Tne,  locus  montanus),  the  Heb.  in  (tf)  expresses 
the  same  letters  in  a  great  many  words,  e.g..  tott&o,  mundus  (PI. 
xvi.  208,  xxviii.  394,  xx.  263,  xiii.  165),  Ti^iro  (T.  S.  v.),  toit&o 
(T.  S.  ix.),  Tefi  in  Philopator  (PI.  xxx.  415,  3). 

9.  Since  the  axe  was  called  ^&THp  (G.-^.  87,  428)  and  the 
lettuce  OTO'V,  beta  (G.^.  79,  3/7),  we  have  the  word  9a)nT  (hpt) 
concinnare,  creare,  which  returns  iii.  14,  18,  v.  41  ;  further,  hpt 
(^OTTiT,  princeps)  T.  S.  xii.  xvi.  (^y^«/>/oc),  xix.  (xi^ve,  T^pOiprj- 
T7^-).  See  PI.  xxx.  No.  z|  16,  3.  The  deluded  G.  takes  the  group 
for  "  prophet,"  and  hence  the  Creator  was  a  prophet. 

10.  The  sparrow-hawk,  expressed  very  often  by  the  letters  kr 
{PL  xxx.  417, 3),  signifies  atop,  potentia,  and  not,  as  G.  imagined, 
Har.  Besides,  B.  substitutes  an  eagle.  T.  B.  125,  d;  i,  3,  4,  6  ; 
8,  22.     PI.  xxx.  418,  383,  390. 

11  is  not  a  bowl  called  neb^  which  word  does  not  occur  in  Cop- 
tic works,  but  xh^  (kalah),  cyeAi,  patina;  and  never  expresses  «3, 
but  always  kl^  kr  ({33,  xopto^)^  PI.  vi.  56,  v.  39,  xx.  295,  xv.  201  ; 
even  i^yx  (^g^Oi  tenere,  x.  119,  and  (J'po,  xxii.  305,  xxx.  418. 
Comp.  T.  B.  145,  18,  with  17^,  4^,  5^,  60,  62,  70,  etc. 

12.  The  gutturals  going  over  to  ^,  the  root  of  this  group,  are 
^2n  (khaba),  corrupted  ^on,  tectus,  obscurus.  The  unfortunate 
G.,  believing  that  all  the  words  preceding  the  maps  were  cities, 
discovered  the  new  city  of"  Hebnu."     Comp.  105,  107. 

13.  See  Plates,  Nos.  ii.  ^,  h;  iv.  23,  105,  107,  162,  240,  272, 
312,317,381. 

14.  See  Nos.  9,  41. 

15.  See  Nos.  24,  57,  144,  297,  359. 

16  represents  a  goat,  and  not,  as  B.  fancied,  an  antelope.  The 
former  being  called  (T'ig,  (T^oc;  Germ.  Ziege,  we  have  the  word 
trioc,  related  with  (^il)^  and  deus.  The  name  of  the  goat  will  be 
seen  in  Lepsius's  Deukm.  ii.  T.  14.  See  Plate  xxx.  412  3,  viz., 
khs, 

iv — 2 — 2 
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17.  The  figure  of  a  grate,  or  mat,  called  3C*P*^»  »^*P«^i  expresses 
kr  in  many  words,  as  will  be  seen  in  G.  JE.  io6.  No.  556,  e.g.  in 
Fpaxxoi:  (R.  S.  xiv.),  and  stands  for  the  acre  {kr)  on  the  T.  S. 
xxxvii.  See  PI.  xxx.  419  a,  in  Fpacxoi:.  G.,  not  knowing  what 
to  do  with  the  goat,  discovers  a  new  city,  that  of  ''  Sah."     Our 

ligature  of  k/i  kr  then  involves  ^ewc  X^P^^  "^^  (gur),  the  god  of 
the  country,  i.e.  Vespasian. 

18.  See  Nos.  9,  14. 

19  contains  two  papyrus-stalks  (kcoj^i,  koj,  gome),  which,  as^ 
we  have  seen  (PI.  \.  d),  express  km  and  RHjyie  in  the  Rosettana. 
Hence  we  have  here  the  word  acoM.  !2ceM!2coM,  potentia,  exerci- 
tus,  natio.  The  figure  of  a  spade  is  put  in  the  midst  for  the  sake 
of  symmetry,  as  the  Egyptians  did  very  often  (T.S.  xix.  ;  T.  B- 
I,  8-10).  The  name  of  the  spade  being  Tcopc,  it  expresses  THp. 
omnis ;  in  other  places  ^pe,  creare.  See  Plate  xxx.  419,^;  the 
creator  of  both  zones.  According  to  G.,  the  nonsense  "  Samtati 
(of  Ahehu)"  comes  out,  and  the  very  same  absurdity  is  repeated 
1.  ii.  36,  iii.  47. 

20  reads  nht^  and  refers  probably  to  the  root  >i«^t,  texere,  related 
with  tOli  (nut),  movere.  B.  omitted  the  figures  both  of  the  track 
and  the  hill,  for  which  reason  G.  took  this  group  for  n,  row,  of. 

21.  The  sepulcral  coflSn,  or  its  lid,  called  rAh,  r.  ijy  (oker),. 
conclusio,  signifies  in  many  places  kl  (G. -^.  p.  91,  No.  463), 
accordingly  "iia  (gur),  cKcoiAe,  habitatio,  hospitium.  G.  brings 
out  "A." 

22.  the  familiar  word  ^^  multus,  with  the  plural  termination 
r\\  (hvth).     T.  B.  1.  I,   15,  3,  7,  14,  17,  II,  37,  49,  4,  etc.     G,, 
ignoring  the  sign  of  plurality,  and  taking  the  pullet  (hpt)  for  u^ 
discovers  the  *'  country  Ahehu." 

23.  The  notable  map  of  the  earth  fie^ui  expresses  the  same  let- 
ters.    Poor  G.  takes  it  for  a  symbolic  determinative.     See  13. 

21  contains  the  letters  ktrp^  because  the  mouth  is  followed  by 
a  boundary-stone,  very  often  signifying  p.  G.  JE.  p.  37,  35 ; 
T.  B.  i.  I,  etc.  Accordingly  we  have  to  spell  ^xpn,  ^pn  (p.  13), 
i.e.  ^6jpn,  stitcher.  G.  elicits  from  this  passage  the  sense,  "Spir- 
itual superior  of  the  Un."  Is  not  that  pure  nonsense?  Besides, 
B.  omits  the  mouth. 

25,  the  huhian  skull  R«.p«.,  the  Hebrew  rhih^  (gul-gol-eth),  the 
Latin  cra-nium,  signifies  kr  and  k ;    never  ^,  as  Ch.  imagined. 
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See  G.yE.  p.  44,  115,  PI.  XXX.  420,  3;  T.B.  17,  31  =  164,  i,  etc. 
Consequently  our  group  expresses  oc*^A«^»  '^V^  (ager),  dxfja^ 
arx,  the  heavenly  constellations,  called  nupyot,  B.  again  omitted 
to  copy  the  mouth,  and  G.  translates  "of." 

26,  the  notorious  hh,  nxD  (peah),  ccElum.  G.  improvises 
"  the  Un." 

27,  representing  a  tooth,  Jir>  (shen),  furnishes  the  word  aiH^«i 
quaerere,  referring  probably  to  "  augurium"  or  "  delectatio."  G. 
imagined  the  tooth  to  signify  "chief." 

28  is  the  well-known  word  «iU|»  ^^  (ish),  the  man,  and  also 
every  man.  G.  -^.  38,  No.  43.  G.  takes  this  human  figure  for 
"  man,"  but  without  any  reason.  See  PI.  v.  49,  viii.  88  &  90,  ix. 
104  &  III,  x.  118,  xi.  131,  xii.  150,  xiv.  177,  179,  etc. 

29,  30.  Since  the  representation  of  a  man  pouring  out  water 
refers  to  the  root  Ae&e,  nnn  (aba),effundere,  ihe  same  group  natu- 
rally expresses  oithA,  a.  finfi,  sacerdos,  as  our  bilingual  inscrip- 
tions have  abundantly  brought  to  light.  The  word  finfi,  however, 
rather  signifies  illustris  (fioi^Aoir),  and  hence  the  Egyptians  called 
their  priests,  as  we  do.  Reverend.  In  our  place,  however,  trans- 
lating this  group  by  "priest"  would  make  nonsense,  owing  to  the 
following  figure  of  a  handkerchief  (T.B.  xiv.  22,  23,  24;,  called 
Ri^ci,  and  expressing  xt;  in  Fp'jxai^  (R.  S.  xiv.;  G.  yE.  104,  No. 
550),  for  "priests  of  the  handkerchief"  have  never  existed.  I  do 
not  know  a  similar  Coptic  or  Hebrew  word  signifying  "  to 
weave,"  and  containing  the  same  consonants ;  but  our  TveavCy 
Germ,  web-en,  Pers.  caftan,  Gr.  dfdco  (a-bu-bao),  point  us  to  a 
root  66^  texere.  Hence  we  translate  :  the  weaver  of  the  texture, 
the  carpet  of  the  earth.  Mr.  G.  omits  the  handkerchief  without 
mentioning  his  deception. 

31.  The  first  figure  represents  the  beetle  or  mallet  of  a  statu- 
ary, for  which,  reason  Cleopatra  Cocce  (statuaria)  is,  on  Egyp- 
tian monuments,  represented  holding  a  similar  mallet,  called 
He^Rc ^-6)111,  ccedere  lapides^  Heb.  r\M  (gaga).  Hence  iixd)^  on 
the  Door  of  Philae,  corresponding  with  the  R.  S.,  is  expressed  by 
the  same  mallet,  signifying  Ke^ne,  imago,  and  the  T.  S.  (1. 
xxxvii.)  as  well  as  the  R.  S.  (1.  xiv.)  express  azy^aai^  k<i>  4  tootc, 
by  the  same  hieroglyph  (PI.  xxx.  420,  a).  In  our  place,  how- 
ever, the  mallet  involves,  by  the  same  consonants  kk^  the  word 
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Kdi^i,  pi.  Kdi^HOT,  a.  RdiRi,  vestimentum  ;  therefore  qi  ka^i  signified 
cylindrus  textoris  —  literally,  the  bearer  of  the  texture.  Hence 
KcoHdi^iirr  is  spoliatus  vestimentis^  nudatum  esse.  The  added 
letters  kt^  R<»iT,  forms,  with  the  preceding  hcd^i,  the  wrapping 
cloth.  The  same  group,  moreover,  including  the  same  meaning, 
occurs  farther  on,  Nos.  187,  190.  Besides,  the  same  word,  some- 
times written  r<ot  Ke^^i  instead  of  Re^^i  rojt,  was  the  frequent 
name  of  the  moon,  because  the  latter,  owing  to  her  celerity, 
resembled  a  weaver,  the  clothier  of  the  earth.  Ch.  spells  our 
group  pakt^  which  is  meaningless,  because  the  letters  are  very 
often  transposed.  Mr.  G.  brings  out  the  city  of  '*  Seket,"  which 
is  a  still  greater  blunder. 

32,  33.  After  /w,  A,  of,  we  notice  the  figure  of  thrashed  straw, 
T09^,  a.  To^  (T.  B.  xli.),  r.  ypn.  N31.  nan  (daka),  which  signifies 
t  in  many  proper  names  (G. -^.  84,  No.  407)?  and  very  often 
T(oui  a.  TOijft,  provincia^  nomus^  and  Te^uj  a.  tor,  compingere, 
contexere,  textura,  e.g.  in  T^^iy-uiOMe,  a  fine  texture ;  Ger.  Tuch. 
Hence  it  expresses  too',  plantation  (of  the  earth).  B.  puts  a  line 
(«)  instead  of  straw. 

34.  See  27. 

35.  The  hamper,  related  with  the  Latin  corb-is.  Germ.  Korb, 
Dli^a  (kelub),  signifies  kip  (PI.  xxx.  421,  3,  on  Minutoli's  papy- 
rus— G.^.  84,  405),  and  hence  our  group  expresses  the  word 
j&d^po,  ^y  (gal),  upon,  with  the  suflfix  q,  *'on  which." 

30.  See  19,  47.  Poor  G.,  having  forgotten  the  names  of  the 
papyrus  and  the  spade,  repeats  the  nonsensical  "  Samtati,"  and 
translates  the  preceding  groups,  "  in  the  whole  land,"  although 
*'the  whole"  is  not  to  be  seen  on  the  tablet. 

37,  the  household  name  of  father,  generator,  Tefi,  &toovi,  with 
the  sign  of  Hith-pael  (nn).  wherefore  we  have  to  translate  :  gignunt 
sf,  or  gignuntur,  B.  changed  the  arm  with  tfie  club,  which  sig- 
nifies ^iTc,  ferire.  and  ^  (ht)  in  BaxeAoipt^^  into  the  arm  a,  and 
hence  poor  G.  creates  the  new  city  "Samtati-Taf-Nekt,"  without 
•ciring  that  no  city  plan — Ch*s  mimetic  determinative  of  cities — 
follows  Samtati-Taf-Nekt,  and  that  of  the  word  **Nekt"  no  trace 
is  to  be  found. 

38.  The  name  of  the  goose  was  cojoc,  related  with  Ger.  Husche, 
Boh.  huz,but  that  of  the  gander  was  Rene-ctooc,  literally  the  pro- 
genitor anser,  the  Gr.  Yjjv  ;  and  hence  the  group  PI.  xxr.  422,  b^ 
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does  not  signify  uje  pH,  the  son  of  the  sun,  as  Ch.  imagined,  but 
HHi\  Roirp,  genimen  Domini.  The  Chs.,  in  numerous  instances, 
took  the  gander  for  s  instead  of  Jk  and  kn.  Besides,  aie  is  the 
totally  corrupted  u|Hpi,  and  pn  the  corrupted  Kovpo,  xupc-o^. 
Simple  G.,  having  forgotten  that  the  Egyptians  distinguished  the 
sexes  of  animals  by  different  names  (G.-^.  p.  9,  No.  16),  mis- 
understood a  great  many  similar  hieroglyphs.  Our  gander  signi- 
fies KHi\,  progenitor,  and  not  son.  Hence  Saturn  {KijS^  ^roc 
xpovo^)  was  expressed  by  the  gander  {k)  and  a  foot  (3).  See 
PI.  XXX.  423,  b. 

39.  the  bowl,  signifying  kr  (Nos.  11,  44,  56,  87,  etc.),  gives 
the  word  atpo,  niy  (kor),  victor. 

40.  Since  the  vat,  rO.  (beth),  of  which  the  Coptic  name  has 
perhaps  been  preserved  in  RO-T-cj>eiT,  i.e.  K6>&-n«iT,  vas  textoris, 
we  obtain  the  word  fioTe,  abominabilis,  with  the  plural  termina- 
tion. For  the  appended  kernels,  signifying  meal  or  kernels  of 
grain,  fiojTc,  far  (T.  B.  72,  8),  change  very  often  with  the  three 
boundary-stones,  the  usual  plural  termination,  r\\  (voth).  T.  B. 
15,  48  ;  28,  5  ;  109,  12  ;  28,  5  ;  124,  3  ;  125,  32  ;  128,  8.  Our 
passage  obviously  views  Vespasian,  the  conqueror  of  the  Jews. 
B.  puts,  in  lieu  of  the  vat,  the  figure  of  a  court ;  for  which  rea- 
son, probably,  G.  brought  out  *'  house-master."  notwithstanding 
that  his  "  house-master  No.  44  totally  differs  from  No.  40. 

41.  See  9,  14,  18  —  the  creator,  and  not  the  prophet,  as  G. 
fancied.     B.  transforms  bt  into  kr. 

42.  &jM.oirrL  is  glory,  and  not,  as  G.  imagined,  the  god  Am- 
mon,  because  the  figure  of  a  man  is  not  added. 

43  is  not  Ra,  the  sun,  as  G.  conjectured,  but  xupcoi;  crpc,  the 
illustrious  king  (Vespasian). 

44,  spelled  kr  hp^  is  majordomo,  housekeeper,  steward,  like 
No.  51.  G.  forgot  to  mark  by  •  • .  •  that  he  was  unable  to  trans- 
late this  group. 

46.  The  image  of  an  orchard,  ae.6>Av.,  (Tcdm,  which  very  often 
expresses  k^  e.g.  in  the  name  of  the  Decani  Libra,  BtxaTi  (PI. 
XXX.  421,  a),  r.  fiiac,  abacus  librae ;  and  km  in  DH  (kham),  aestas, 
the  corrupted  oicom.,  summer,  beginning  on  July  20th.  G.-/E.  76, 
349.  Nevertheless  the  same  figure  expresses  s  and  5«,  wherefore 
we  have  to  refer  it  to  oihh,  hortus.  Hence  many  Egyptian  cities 
commence  with  uicn,  hortus,  followed  by  the  name  of  a  deity. 


314  TKANS.  ST.  LOUIS  ACAD.  SCIBNCB. 

Even  the  Hebrew  \^^*  (shin)  represents  a  garden,  and  not,  as 
Gesenius  believed,  a  tootii.  This  double  pronunciation  of  the 
garden  cannot  be  denied,  and  refutes  Ch's  theory.  Our  figure 
expresses  likewise  s  and  sA  in  Sisak,  Darius,  Xerxes.  The  group 
under  consideration,  therefore,  contains  >&/,  the  Hebrew  na  (gad), 
the  pagan  name  of  the  goddess  Earth,  as  Ader-Gad,  Der-ceto, 
etc.,  evidence.  Inconsistent  G.  brings  out  the  ^^  sacerdotal  name, 
Shat-tat  Samtati  Afank."  Were  it  not  a  fact,  nobody  would  be- 
lieve that  a  Chanipollionist  had  discovered  the  ^^  sacerdotal  name 
Shat-tat-Samtati  Afank"  in  a  passage  which  contains  the  simple 
words,  "  the  manager  of  terrestrial  gardens  of  all  nations." 

46.  See  PI.  ii.  Nos.  ^.  A.  13,  iv.  23,  105,  107,  191,  192,  etc. 

47.  See  Nos.  19,  36. 

48.  The  viper,  differing  from  other  snakes,  was  called  atA>T-TiCt 
o'«iT-t|«.  <r&T>A€,  i.e.  3e.&T>^oft,  ^^r-^po,  the  snake  rat,  the  cor- 
rupted ciT,  expresed  J^t  in  many  words  (G.  -^.  p.  73,  No.  328), 
and  hence  we  have  the  word  occt-cti.  d ictus ;  namely,  like   KT 

49.  The  crux  ansata,  as  we  have  seen  (PI.  i.  a),  signifies  ami, 
and  hence  di^ox-c,  regent.  This  is  confirmed  by  the  joined 
<^9l  ~  C^X  (ish),  man,  by  which  the  word  «kai  «ai«jii.  the  man  of 
the  leign.  In  the  Hebrew  r^x  (ish)  always  precedes  the  main 
substantive,  e.g.  in  Icharist,  whilst  the  Egyptians  put  it  after  the 
main  substantive.  T.  B.  94,  3,  144^  13.  145,  79.  See  farther  on 
Nos.  SS,  90. 

50.  the  pupil  of  the  eye,  a>Wot.  related  with  ^^K.  Tilt-  •>*  (»re)» 
ecce,  which,  as  every  EgA-ptologi>t  knows,  expresses  m  and  ar 
^G.-E.  46,  130).  and  here  ^5C  (el>.  i.e.  together  with,  represents 
a  substantive,  the  following  word  commencing  with  it,  tbe  sign 
of  the  genitive.  Unfortunate  G.  refers  the  eye  to  cp.  £iceTe«  and 
translates  it  bv  ••bora,*'  which,  in  his  eves^  is  the  sjime. 

51.  If  this  gTx>up  signifies  ••  lady,"  the  same  group  No.  44, 
of  course,  must  likewise  sisnitv  the  sjime,  and  then  V 
was  a  ••ladv.'*     Such  are  the  fruits  of  Ch's  ••orthodoct'" 

CC^  is  the  word  Xo.  40*  already  expla:aed«  but  in  tbe 
nine  form,  because  the  added  /  corre^pocds  widx  tbe  HcbrciRr  n 
v-V  '  ^-^^  ^^  r^'r:  ^melechei>,  retina*  G,  diSo>Tened  the  name  of 
the  sasd  ••iadv."  namelv,  ••Anchta^'^ 
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53,  representing  a  wife  with  the  papyrus-stalk  (>&»»),  expresses, 
:as  we  have  seen  (PI.  i.d),  yaiuzij^  the  emperor's  consort. 

54,  ateT-eq,  who  (El)  says.  See  No.  48.  This  is  the  first 
•group  of  the  Pompeian  stele  correctly  translated  by  G. 

55.  This  figure  represents  a  man  (G.  JE.  p.  37,  No.  40),  but 
refers  to  tjnJK  (enosh),  and  not  to  ^«\j^,  as  I  presumed.  The 
Hebrew  6*n3N  is  the  corrupted  -j^k  and  mx  (anoch),  the  Coptic 
e^nd,  vita,  anima,  and  hence  anoc/ii9.ndi  anachnu  signify  properly 
my  soul,  our  souls ;  i.e.  I,  we.  The  same  words,  moreover,  ex- 
press also,  I  am,  we  are ;  and  hence  our  human  figure  expresses 
"  I  am."  By  the  way,  Gesenius  imagined  ^\^  (Jsh)  to  be  the 
abbreviated  cniN  (enosh),  which  the  Egyptian  literature  refutes; 
for  «^ui,  the  Hebrew  k^K  (ish),  is  expressed  by  the  figure  49, 
while  B^iK  (enosh)  belongs  to  the  figure  under  consideration. 
The  signification  of  the  man,  viz.  *'  I  am,"  is  confirmed  in  T.  B. 
149,  43;  54,  126,  I  ;  33,  I,  where  the  defunct  says,  "I  am  the 
killer  of  the  serpents."  Misguided  G.  guessed  the  figure  of  a  man 
to  signify,  "O"! 

56.  See  11.  57.    See  15. 

58  is  the  already  mentioned  i)K  (el)  together  with  the  solar  disk, 
signifying  (R)oTrpo,  x6ptO(:  (43).  G.  brings  out  "Chnum,"a  name 
•of  his  own  fabrication. 

59.  This  Egyptian  sedge,  followed  by  a  bee,  commonly  pre- 
cedes royal  names,  and,  in  certain  instances,  we  find  instead  of  it 
the  figure  of  a  king  (PI.  xxx.  422,  a).  Accordingly  it  must  sig- 
nify king,  lord,  governor,  and  the  like.  The  same  figure  is  very 
often  expressed  by  kr^  signifying  a&epe  fie^Ki,  the  warm  country, 
southern  Egypt  (PI.  xxx.  423,  a),  and  thus  it  is  evident  that  its 
name  must  have  contained  the  letters  kr.  Indeed,  Hesych  and 
Theophrast  mention  (pUTOu  re  ytvofizvov  iv  rol^  xar^  Atyonrov 
iXetreu^  called  (rdpc^  which  was  perhaps  our  plant,  Jk  very  often 
being  changed  into  s  (p.  19). 

60.  See  47.  G.  elicits  "the  double  land"  instead  of  host.  The 
lord  of  the  host  simply  signifies  imperator. 

61.  See  PI.  i.  c. 

62.  The  nail  of  a  finger  or  toe,  called  (?)  "iQ5f  (kapar),  lefi.  ^ie&, 
-ancient  *€fi,  which  very  often  signifies  kb  (PI.  xxx.  424,  3),  and 
iience,  in  our  place,  the  word  unen,  ue^n,  terra,  regio.  B.  changed 
<hesign  of  plurality  into  duality,  and  G.  brings  out  "districts." 


2l6  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

63  is  a  substantive  because  of  the  following  n,  row,  of,  which ^ 
referring  to  ^cofi,  or  ^oht,  signifies  creator,  artist. 

64.    See  43. 

65  represents  the  warp  and  the  woof;  in  one  word,  weaving; 
Kiiii,  e.g.  in  ce^-n-He^n,  lintearius.  Hence  it  is  replaced  by  the 
breast  (PI.  xxx.  424,  3),  and  sounds  kp  in  <rf>si  (R.  S.  ix. ;  T.  S. 
iii. ;  G.  JE.,  112,  No.  588).  Our  kb^  referring  to  utofi,  xnp  (qaba),. 
\X2l  (gaba),  conjungere,  is  here  the  particle  conjunction  "together 
with"  ;  the  corrupted  con,  simul. 

66.  This  group,  mutilated  by  B.,  expresses  by  the  solar  disk, 
kr  (Nos.  64,  43)  ;  by  the  straw,  /  (Nos.  33,  304,  371)  ;  by  the 
clew  (^oiiT,  G.  yE.  H2,  No.  586),  the  word  ott,  t\\  (vth),  plu- 
rality, or  the  suffix  in,  V  (hf,  suus,  sui).  Hence  we  have  to  trans- 
late >:poT-?l»  or  3(;poT-^07ro,  r.  ^>  (yalat),  his  son,  or  his  sons. 
The  whole  of  the  phrase,  therefore,  reads  thus :  I  am  the  builder 
of  the  illustrious  emperor  together  with  his  oflspring.  Mr.  G., 
on  the  contrary,  translates,  "  who  risest  to  enlighten  the  earth,"" 
which  is  indeed  too  ingenious  for  human  capacity.  The  sun  oc- 
curring in  this  passage,  says  Mr.  G.,  it  must  signify  "enlighten," 
according  to  Ch's  theory. 

67.  obviously  the  right  eye  with  the  suffix  cq,  his.  This  is  the 
second  word  of  this  inscription  made  out  by  guessing,  which 
however,  is  not  ideologic  at  all,  but  phonetic ;  for  the  R.  S.  vi. 
28,  T.  S.  ix.  xii.,  signifies  by  the  same  image  (r.  otttm^  a.  onuOy 
the  corrupted  ^iinnc,  for  ^hhtc)  is  the  word  (^\,  i.e.  ^out,  crear 
tor.     See  PI.  xxx.  6,  No.  425  ;  G.^.  45,  No.  125. 

68.  The  vat,  n^3  (beth),  signifying  in  numberless  places  pi 
(G.-^.  90,  5 19)9  gives  ncT,  qui,  and  the  following  young  chick 
(G. -^.  71,  312),  called  ^e^noTi,  forms  the  Hebrew  Kin  (hava)^ 
tl/e  and  ti/e  est,  and,  like  mn  (hava),  was^erat  B.,  not  knowing 
the  key  to  the  Egyptian  literature,  pronounces  the  same  group 
pu^  signifying  "  est,"  a  new  word  generated  by  the  great  Cham- 
pollionist. 

69  is  not  only  dominus^  but  also  majestas^  which  gives,  with 
the  following  solar  disk,  "  the  majesty  of  the  sun." 

70.    See58,  66,  64,  71.    See  68.  72.    See  68. 

73,  spelled  aha^  ancient  aka^  furnishes  XTK  (aga),  splendor, 
which  the  Champollionists  erroneously  took  for  the  name  of  the 
moon,  o^,  00^,  ooT. 
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74  is  not  an  image  of  the  moon,  but  of  the  poppy,  called 
ne-Md^n,  the  corrupted  li^n-j^a^n,  the  flower  of  the  moon  ;  for  le^n 
is  the  corrupted  hhh,  (puTOv^  as  Plutarch  (Is.  37,  p.  365)  testifies 
{yzu6atp((: - (fOTOV  Wacfudo^)^  and  M«^n  agrees  with  MrjuTj^  ^i» 
(meni),  moon,  Mond,  etc.  Even  the  ancient  Mexicans  typified 
the  moon  by  the  flower  mo^n  (poppy),  and  our  figure  of  the  same 
plant  served  to  express  Menes,  G. -/E.  p.  34,  No.  14.  G.  takes> 
of  course,  the  poppy  for  an  image  of  the  moon,  and  the  solar  disk 
for  an  ideologic  sign  of  the  sun. 

75.  It  was  demonstrated  a  long  time  ago  that  several  hiero- 
glyphic figures  expressed  different  sounds,  particularly  such  as 
represented  diflerent  sexes.  Hfence  the  ram  served  to  express  el, 
the  Hebrew  JSl  (p.  23)  ;  the  sheep,  probably,  if  called  Acoat, 
Germ.  Bock,  furnished  the  letters  d  and  d^,  e.g.  in  the  Decanus 
Abiccan  ;  the  sheep  signified  sp,  a.  ^p  (G.  -^.  p.  59) :  for  the 
ancient  name  of  the  sheep  must  have  been  kab  or  kap,  because 
the  constellation  Aries,  on  the  Theban  catalogue  of  constellations, 
is  expressed  by  kp  (see  PI.  xxx.  425,  a).  From  this  ancient  k6 
the  following  word  originated,  t*-33  (keb-es),  agnusovis;  ^mfi, 
a.  jftiHfi,  cccooT  (esow),  a.  ec<i>fi,  our  sheep;  Germ.  Schaf,  etc. 
Accordingly  this  hieroglyph  syllabically  expresses  ovoati,  a. 
ficoaci,  Germ.  Backe,  bucca,  related  with  fac-ies  and  fac-e.  G. 
discovered  the  sheep  to  have  expressed  "  spirit,"  and  it  is  not  yet 
clear  by  what  hocus  pocus  the  Egyptians  brought  out  the  notion 
"spirit**  from  a  sheep. 

76.  See  Nos.  68  and  72.  G.  brings  out  the  monster  "  Shu,'^ 
because  the  feathers  express  s  and  the  pullet  o  and  «,  according 
toCh. 

77.  This  group,  containing  the  letters  mJk^  (see  PI.  i.  a,  vi.  63, 
vii.  72,  68),  furnished  the  word  Moat^,  ntO  (magak),  cingere, 
cingulum,  compass.  G.  spells  this  group  su,  and  translates  it 
"  dawn,"  probably  according  to  his  own  dictionary. 

78^,  representing  the  beaming  sun  (T.  B.  80,  2)  and  called 
fioirfioir,  expresses  the  letters  66,  e.g.  in  ^neir  (hpp),  77:no^,  Pe- 
gasus on  astronomical  monuments.  It  stands  synonymically  for 
ma  (kafh),  splendor  (PI.  xxix.  39S),  nrpcT,  fulgor  (PI.  xxx.  426, 
a  and  3),  Epiphanes,  etc.  G.  discovered  this  figure  to  signify 
"  nostrils,"  which  is  very  wonderful. 
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99.  The  Egyptian  name  of  the  boat  was  atoovi,  the  corrupted 
rx.ou  the  Heb.  mx  (kafa),  corruptly  ^2?  (kaya),  Lat.  scapha,  Gr.  axdiprjy, 
our  skift',  Ger.  Schiff,  k  being  softened  into  s  (p.  215,  58).  Comp. 
pjW  (kup),  natare.  Hence  it  expressed  the  word  rBa.,  iizafiuvui^ 
(R.  S.  vi.  41),  and  hwt,  BcffijXdBU  (PI.  xxxi.  428,  a).  In  this  place^ 
therefore,  it  exprc  sses  the  word  RHen,  k«^ii,  land.  Of  course  there 
are  two  kinds  of  animals,  one  living  in  the  water  (94),  the  other 
on  the  land.  G.  regales  his  readers  with  the  nonsense,  "  I  have 
been  faithful  unto  thee." 

100.  See  89,  91,95. 

101.  the  well-known  extension  of  the  arms,  the  fathom,  meas- 
uring six  feet,  orgya,  ^n6>T,  which  exhibits  the  word  ^ooitt,  as. 
^ORT,  sylvestris,  and  signifies  very  often  ^out,  adjunge,  atque. 
G.yE.  50,  No.  160.  G.  takes,  without  any  renson,  these  arms  for 
"  not,"  like  Brugsch  Bey.     See  109,  262,  273.     T.  B.  xli.  passim.. 

102.  See  5,  84. 

103.  The  scarabaeus,  called,  as  the  name  xdi^Oapo^^  Ren  Tpe 
(nnr  dur),  demonstrates,  dur^  related  with  tornare,  tornando  fin- 
gere,  expresses  /  in  Trajanus  and  /r  in  many  instances.  G.  JE^ 
71,  316.  Hence  the  beetle  signifies  circumference  or  form,  as  the 
following  words  demonstrate.  It  is,  moreover,  a  substantive  ow- 
ing to  the  following  n,  roD,  of.  I  do  not  understand  at  all  how 
G.  translates  these  groups  by  "I  have  made  (for  myself)."  At 
the  very  least,  he  wilfully  suppressed  some  hieroglyphs. 

104.  «.iy,  cj^^K  (ish).  See  28,  49,  88,  90,  97.  The  Creator  pro- 
vided the  man  with  muscles  and  skin. 

105.  misrepresented  by  B.,  is  the  well-known  city  plan  fiA.Ki, 
signifying  here,  riD  (pach),  funiculus,  filament.     B.  brings  out 
"  dwelling,"  because  city  and  dwelling  are  the  same  in  the  eyes- 
of  Mr.  G. 

106.  The  horns,  t«^ii,  express  the  syllable  //  very  often,  e.g. 
in  i^Tooiri,  beginning  (T.  S.  xviii.),  «^tooti  xop'/j^  Venus  orientalis,. 
the  morning  star.  (PI.  xxxi.  429,  430,  a,)  See  G.^^.  57,  Nos. 
219,  220.     G.  elicits  the  word  ''  except." 

107  (see  105),  obviously  "cuticle,"  because  ns  (pach)  signifies, 
also  "  lamina." 

108,  the  easily  recognizable  rA^^-^t,  i.e.  r«^A  ^ooitt,  vestimen- 
tum  capitis,  expresses  Jk  in  Decius  and  kr  in  i^y  (gor),  corrupted 
ig&p,  pellis,  cutis.     G,  takes  it  for  the  suffix  ^,  ''thy,"  of  the  pre-^ 
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the  following  signifies  "  I  am  thy,"  instead  of  "  the  poor  man, 
and." 

89^  the  familiar  rc,  and.     See  91,  95,  100,  126,  425,  etc. 

90.  See  9,  14,  18,  41,  230  (o5aroc),  324  {iroOo^),  49,  88, 
104,  etc. 

91.  See  89,  95,  etc. 

92.  Since  the  ancient  name  of  the  heart  was  ^npT,  xafjdia^ 
corda,  as  we  have  seen,  our  figure  expresses  Jkrt  (comp.  G. 
^^.  212,  No.  149,  c),  XTJp^  which  notoriously  signified  the  soul 
residing  in  the  heart ;  and  hence,  as  we  have  learned  of  «^iu6  and 
the  Hebrew  -|:k  (anak  V  lives,  living  beings.  B.  omitted  the  line 
after  the  heart. 

The  latter  passages  of  the  Pompeian  stele  arc  so  wonderfully 
translated  by  G.  that  it  is  worth  while  to  parallel  both  versions 
with  each  other  for  the  instruction  of  the  reader. 

75,  His  face  1=  whose  spirit 

76,  that  is  =  is 

77,  the  vault  =  Shu, 

78,  of  the  splen- 

dent n:  from  whose 

79,  tabernacle       :=  nostrils 

80,  of  luminaries  ^  issues 
SI,     fixed  :=:  the  wind 

82,  on  its  bosom.  =.  of  the  North 

83.  Again  =.  to 

So  dirterent  are  the  fruits  of  the  world-renowned  key  to  the  Egyp- 
tian literature  "  discovered  by  Ch."  and  of  the  author's  "  totally 
insane"  theorv. 

93.  The  skull  being  called  H&p«^,  expresses  very  often  Jkr.  G. 
yE,  44,  115.     G.  brings  out  "  according." 

94  represents  the  sea,  MHpc,  mare  ;  wherefore  it  frequently  sig- 
nifies mare,  G.  yE.  36,  29.  G.  discovered  that  the  sea  signified 
**  way." 

95.    See  89,  91.  96.    See  G.  yE.  107,  No.  562. 

97.  The  name  of  the  man  «^iy,  c^^t*  (ish),  qui  vis,  furnishes  the 
words  ''  every  kind  of."  G.,  on  the  contrary,  translates  the  let- 
ters »/«  by  *'  I  have  been,"  of  course  in  accordance  with  his  own 
<lictionary,  unknown  to  me. 

98.  See  92. 


84, 

I  created 

=:  en- 

85, 

the  men 

—  liven 

186, 

all 

creatures 

87. 

other  ones. 

=  all. 

88, 

the  poor  man 

I  am 

8», 

and 

—  thy 

JK), 

the  rich  man, 

z=  prophet; 

91, 

and 

my 

02, 

the  souls 

=  heart 

1)3, 

in  the 

is  according 

|94, 

water 

to  thy  ways. 
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99.  The  Egyptian  name  of  the  boat  was  atoovi,  the  corrupted 
rx.ou  the  Heb.  mx  (kafa),  corruptly  ^2f  (kaya),  Lat.scapha,  Gr.  axdiprjy 
our  skiff,  Ger.  Schiff,  k  being  softened  into  s  (p.  215,  58).  Comp. 
pjW  (kup),  natare.  Hence  it  expressed  the  word  kBa.,  irra/jiuvBci^ 
(R.  S.  vi.  41),  and  hwt,  eear^XOei^  (PI.  xxxi.  428,  a).  In  this  place,, 
therefore,  it  expn  sses  the  word  HHen,  Ka^n,  land.  Of  course  there 
are  two  kinds  of  animals,  one  living  in  the  water  (94),  the  other 
on  the  land.  G.  regales  his  readers  with  the  nonsense,  "  I  have 
been  faithful  unto  thee." 

100.  See  89,  91,  95. 

101.  the  well-known  extension  of  the  arms,  the  fathom,  meas- 
uring six  feet,  orgya,  ^ucot,  which  exhibits  the  word  ^oott,  as 
9>onT,  sylvestris,  and  signifies  very  often  ^out,  adjunge,  atque. 
G.yE.  50,  No.  160.  G.  takes,  without  any  renson,  these  arms  for 
"  not,"  like  Brugsch  Bey.     See  109,  262,  273.     T.  B,  xli.  passim. 

102.  See  5,  84. 

103.  The  scarabaius,  called,  as  the  name  xdpOafw^^  Ren  xpe 
(in.  (lur).  demonstrates,  dur,  related  with  tornare,  tornando  fin- 
gere,  expresses  /  in  Trajanus  and  ir  in  many  instances.  G.  -l'E. 
71,  316.  Hence  the  beetle  signifies  circumference  or  form,  as  the 
following  words  demonstrate.  It  is,  moreover,  a  substantive  ow- 
ing to  the  following  n,  too,  of.  I  do  not  understand  at  all  how 
G.  translates  these  groups  by  "I  have  made  (for  myself)."  At 
the  very  least,  he  wilfully  suppressed  some  hieroglyphs. 

104.  &.iy,  c'Sfc^  (ish).  See  28,  49,  88,  90,  97.  The  Creator  pro- 
vided the  man  with  muscles  and  skin. 

105.  misrepresented  by  B.,  is  the  well-known  city  plan  fi«^iu, 
signifying  here,  riD  (pach),  funiculus,  filament.     B.  brings  out 
''  dwelling,"  because  city  and  dwelling  are  the  same  in  the  eyes- 
of  Mr.  G. 

106.  The  horns,  t«^ii,  express  the  syllable  //  very  often,  e.g. 
in  a^Tooiri,  beginning  (T.  S.  xviii.),  «^toovi  xopTj^  Venus  orientalis,. 
the  morning  star.  (PI.  xxxi.  429,  430,  a.)  See  G.  JE,  57,  Nos. 
219,  220.     G.  elicits  the  word  ''except." 

107  (see  105),  obviously  "cuticle,"  because  ns  (pach)  signifies 
also  "  lamina." 

108,  the  easily  recognizable  KXa^-qT,  i.e.  r«^A  9>ootrT,  vestimen- 
tum  capitis,  expresses  k  in  Decius  and  kr  in  i^y  (gor),  corrupted 
ig&.p,  pellis,  cutis.     G,  takes  it  for  the  suffix  ^,  ''thy,"  of  the  pre- 
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ceding  "  dwelling."  According  to  G.,  the  defunct  priestly  war- 
rior had  no  dwelling  in  this  world  except  that  of  "  Chnumis." 
This  is,  as  it  seems  to  me,  pure  nonsense.  See  G.  -^.  loi,  532, 
and  farther  on  No.  252. 

109,  ^ORT,  together.     See  262.     G.   takes  the  extended  arms 
4iorain  for  "  not." 

110,  the  familiar  representation  of  the  human  hair,  R&.n,  ip  (qaf). 
for  which  reason  it  signifies  the  word  ^nfii,  a.  dHfii,  3^3  (keeb;, 
luctus.  T.  S.  xxvi.  xxix.  See  PI.  xxxi.  43 r,  a.  This  repre- 
sentation of  the  hair  is  not,  as  Ch.  imagined,  a  figurative  symbolic 
sign,  but,  as  Clement  informs  us,  x'jncoAoyzt  dca  fiifir^acv^  loquitur 
per  imitationem  ;  it  is  phonetic  figuratively.  Poor  G.  translates 
the  hair  with  the  preceding  and  following  hieroglyphs,  "  I  have 

not  turned  away  from  doing ,"  which  is  mere  fancy-work. 

Comp.  275. 

111.  See  104.     G.  takes  it  probably  for  "  I." 

112,  very  often  translated  xai  on  the  R.  S.  and  the  T.  S.,  refers 
to  the  root  pw'V'  probably  the  ancient  ^opT-?^,  imago,  similitudo  ; 
therefore  our  group  signifies  "similiter."  G.  recurs  to  cp  \,  and 
translates  it  by  *'  from  doing,"  which  is  irreconcilable  with  our 
bilingual  monuments. 

The  following  six  words  were  inexplicable  for  G.,  and  yet  the 
*'  great  master's  system"  is  the  only  "  key  to  the  whole  of  the 
Egyptian  literature,"  the  Champollionists  say. 

113.  These  three  birds  (ficn)  stand,  on  the  Zodiac  of  Dendera, 
for  the  beaming  sun  (fioTfio-r),  and  express  the  constellation  Pega- 
sus (tiict,  iTtTZQ^).  See  78  ;  PI.  xxxi.  428,  b.  The  same  are,  more- 
over, on  Fl.O.  on  the  Porta  del  Popolo,  translated  by  dykaonocij' 
4Ta^  \^H)Jou  TZoXci''].  Hence  it  is  evident  that  our  group  (fiovfioT) 
signifies  "pubes,"  the  letters  p6  being  expressed  in  fioTfioT,  par- 
ticularly in  connection  with  the  hairs.    See  PI.  xxx.  No.  42  /,  a.  b, 

114.  The  door-bar,  cfi«,  shamefully  altered  by  the  sign  of  plu- 
rality XDV  yim)  by  B.,  and,  in  very  many  places,  substituted  by  the 
similitude  of  the  flax  (G.  JE.  87,  434),  expresses  the  same  letters 
sp  and  the  word  igon,  schafl'-en  (84). 

115  represents  an  ^gg^  called  hhii,  genimen,  and,  standing  very 
often  in  lieu  of  the  gander,  expresses  kn  in  yfoc  ^HXiou,  notori- 
ously, and  not  lye. 
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116  is  x6po<:^  and  not  tgnpi,  child,  as  we  have  seen  in  the  pre* 
mises  so  often. 

117.  ir,  dpm,  in.     See  93,  121,  276,  228,  232. 

118.  See  28,  88,  90,  97,  104,  iii,  etc. 

119.  As  the  bowl,  r6v^  rh^  Cgalach),  <reX,  expressed  Jtl  in  Nos. 
87,  56,  51,  44,  it  furnishes  the  word  <rX«.,  ^yt^  Ca^^l),  texere.  G. 
takes  the  figure  for  "  all." 

120.  See  92.  B.  omitted  the  line  after  the  heart.  G.  translates 
the  words  18-20,  ''everyone's  heart,"  according  to  the  English 
syntax,  and  it  is  remarkable  that  the  Egyptians  had  already 
adopted  our  syntax. 

121.  See  93,  149,  228,  232,  276. 

122.  a  ligature  of  the  image  of  a  rejoicing  person,  frequently 
expressed  by  the  extended  arms  alone,  with  the  ostrich  feather. 
The  former,  referring  to  the  root  ui«^ipi,  a.  ^aipto^  nny,  int  (gahar),. 
expresses  kr  in  many  proper  names,  e.g.  in  Kepj[ep7j^^  Iicj[ep7^(:y 

Mei^^ipTj^y  ^^(p^PX^PV^  ^^^'  ^^^  ^^*  xxxi.  430,  b.  The  ostrich 
feather,  as  we  have  noticed  (No.  77,  PI.  i.  a),  expresses  30  (mag), 
Me^^,  P-iya^^  great.  G.  translates  wonderfully,  "everyone's  heart 
rejoiced." 

123.  The  foot,  ii«^t,  signifies  //,  bi  in  numerous  words  (G.  ^* 
55,  206),  and  hence  it  expresses  the  synonyme  of  j^rf^oa,  the  word 
OTPCT,  noOo^^  delight.  G.  brings  out  "there  was."  The  question,, 
however,  is  in  what  Coptic  dictionary  pa  or pta  signifies  "there 


was." 


124.  See  122.  G.  conjectures  the  ostrich  feather  to  signify 
"exultation"  sometimes. 

125.  according  to  Ch.  a  figurative  symbolic  sign  of  the  house,, 
is  to  be  spelled  9j*ni.    See  44,  51. 

126.  the  notorious  rc,  and  (see  100,  91,  95),  means  "  every ,"^ 
according  to  G. 

127.  The  solar  disk,  called  "  kur,"  as  we  have  seen  (Nos.  43,. 
64,  66^  etc.),  we  obtain  the  word  Rpo,  nr  (gar),  extra,  outside. 
G.  translates  it  "  on  seeing,"  which  is  indeed  enigmatic,  as  Ch. 
taught. 

128.  This  figure  of  the  poppy-head,  mercilessly  transformed 
into  a  disk  by  B.,  signifies  mn  in  the  names  of  the  moon,  Menes, 
etc.  (No.  74),  and  hence  moii«,  mansio.  G.  translates  the  figure 
enigmatically  by  "on  seeing." 
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129,  the  notorious  pupil  of  the  eye,  «iA.XoirT,  signifying  the  let* 
ters  ar,  as  Plutarch  says,  **to  make,"  also  signifies  "  I  made." 

130,  no3',  -ju  (nuk).  which  occurs  farther  on  (139),  obviously 
expresses  magnitudo,  gloria,  gloriosus.  G.  takes  the  group  for 
*'  thou,"  which  blunder  is  proof  positive  that  our  Chst.  is  totally 
ignorant  of  the  Coptic  ;  for  ii«^k  signifies  tibi^  and  not  tu.  Hence 
the  translation  of  the  passage,  '*  what  thou  hast  done  for  me,"  is. 
absurd.  He  ought  to  have  translated  thus :  I  made  the  glory  or 
sublimity  of  that  man  who,  etc. 

LSI,  n  <^ui»  of  the  man,  and  not  '-for  me."    See  49,  28, 1 1 1,  118. 

132.  The  owl,  called  MotrA«^ac.,  expresses  not  only  mlk^  but  also 
#»/,  mr ;  for  instance,  in  the  optative  MHpe,  the  Lat.  amare,  velle 
(T.  S.  xiii.  xxxvi.  etc.),  and  in  -|i)D  (melek).    See  PI.  xxxi.  431  6. 

V6H.  The  Hebrew  i)^:  (nebel),  nablium,  signifies  noqpi,  bonus, 
dyaOou.  G.  ^"E,  95,  No.  493.  G.  translates  Nos.  132  and  133^ 
'^  to  their  advantage" ;  but,  alas,  he  omitted  k«,  intervening  be* 
tween  "advantage"  and  *'  their."  The  said  groups  express  "lov- 
ing  to  benefit  together  with  his  family." 

134,  d&p&,  Kip  (qara),  signifies  very  often  r«.  T.  S.  v.  vii.  xix. 
xxi.  xxiv.  XXV.  etc.;  R.  S.  ii.  7,  v.  22,  ix.  20,  x.  41,  xiii.  55; 
G.  ^^.  48,  No.  143. 

135,  so  often  occurring  in  our  bilingual  and  other  inscriptions^ 
and  signifying  "his,"  in  the  plural  of  aurou  or  of  aurwi^,  vanished 
in  the  Coptic  and  Hebrew  literature,  but  reappears  in  the  German 
setn^  seine,  and  the  French  son,  which  probably  originated  from 
sunuSf  sunt\  contracted  into  suus,  sui.  G.  translates  the  same 
group  "  their,"  but  there  is  no  referrible  object  to  this  *'  their." 
In  the  following  it  is  specified  by  what  works  Vespasian  bene- 
fitted his  subjects. 

136.  See  No.  122. 

137.  The  notorious  figure  of  a  fox,  called  fiA.ui«^p,  the  Greek 
^aaadpeov^  fox,  a.  fi&H&p,  probably  refers  to  the  root  ipn  (biqer), 
observare.  For  6  in  the  name  of  Busiris  is  expressed  by  the 
fox-head,  and  the  name  of  king  Bicheres  is,  on  Manetho's  Turin 
autograph,  represented  by  the  same  figure  (see  PI.  xxxi.  432,  6) ; 
even  the  T.  S.  expresses  by  a  fox,  upon  a  temple,  Tzrepoipopo^y 
i.e.  astronomical  observer.  The  fox  was  an  unaccountable  mys- 
tery to  Mr.  G. 
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138,  the  well-known  goblet,  A.noT,  a.  ^<\noT,  syllabically  ex- 
presses «kiriiT,  a.  &fiHT,  n^D  (beth).  See  PI.  xxxi.  433,  a,  G. 
translates  Nos.  136-38  by  "  many  and  many  times,"  of  which  no 
trace  is  to  be  found  in  the  context. 

139,  like  130,  is  the  Coptic  no(f,  magnus,  sublimis.  G.  takes 
it  again  for  '*thou."  The  noble  building  of  Vespasian  is,  no  doubt, 
the  immense  Colosseum. 

140  refers  to  the  root  mto,  conspectus;  accordingly,  also,  con- 
spicere.  G.  translates  "thou  didst  give  me,"  and  he  alone  knows 
in  what  Coptic  dictionary  the  letters  nmi  signify  "didst  give  me." 

141.  the  conspicuous  feet  Toore  (walking),  syllabically  express 
T«^«^Te,  splendor,  pride.  The  Chs.  take  the  same  feet  for  i  =  ire 
^symbolically),  and  hence  G.  brings  out  "entrance,"  which  is  the 
same  in  his  eyes.  But,  alas,  the  same  feet  express  //  in  Athothis. 
See  PI.  xxxi.  433,  6 ;  G.^-E.  56,  No.  208,  6.  Moreover  our  feet 
are  a  substantive  because  of  the  following  n,  the  sign  of  the 
genitive. 

142.  consisting  of  the  figures  of  the  reed  trdpe^  a.  xdpe,  and  the 
yard,  ^Hni,  Germ.  Hof,  indicates  the  emperor's  palace.  A  similar 
expression,  ^jini,  n3i>D  (meleketh),  the  queen's  palace,  will  be 
found  on  the  Flaminian  Obelisk  in  Rome. 

143.  Since  the  heart  was  called  ^npt,  a.  HupT,  like  xapdea, 
corda,  our  heart  (No.  92),  it  expresses  here  residence,  court  —  a 
word  preserved  in  the  Saxon,  Armenian,  Spanish,  Portuguese, 
Irish,  and  Italian  languages,  apparently  originated  from  the  Ro- 
man curtia^  corrupted  curia.  See  G.  -^.  49,  149,  c.  Poor  G. 
together  with  Ch.  imagined  the  heart  to  signify  ideologically 
"  heart." 

144.  See  Nos,  15,  24,  57. 

145.  See  133.     G.yE.  95,  493. 

146  represents  an  open  chamber  T\22  (kuba),  Sp.  alcova,  our 
alcove,  RTRH,  camera,  and  hence  it  expresses  syllabically  kp^  kb^ 
e.g.  in  atoxofic,  extollere,  high-minded.  G.  interprets  the  sign  by 
"  was  pleased,"  but  nobody  can  tell  from  what  hieroglyphs  this 
nonsense  was  derived.  Probably  the  author  cheated  his  readers 
by  again  clandestinely  suppressing  some  glyphs. 

147,  d«^po,  in,  because  the  open  mouth  («ip,  j6&p&)  signified  kr. 
See  PI.  ii.  i.  Probably  this  mouth  with  the  following  heart  was 
taken  by  G.  for  "in  the  heart." 

148.  See  143. 
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149,  the  Hebrew  i)j;  (gal),  the  corrupted  ^a.i,  ^h  (el).  G. 
translates  it  "  with." 

150.  See  97,  28.  G.  takes  this  figure  for  "  my,"  because  he 
knew  not  that  the  possessive  suffix  always  stands  afler  the  sub- 
stantive. 

161,  the  notorious  letters  kt  (See  Nos.  48,  54),  giving  (T'ot, 
image.  G.  brought  out  "  with  my  words"  by  means  of  his  new 
syntax,  and  changing  the  singular  into  the  plural. 

152.  The  following  words  signify,  according  to  G.,  "thou 
didst  grant  to  me  the  oil  of  gladness,"  but  I  am  unable  to  say  by 
what  artifices  this  beaming  nonsense  was  elicited.  The  ligature 
of  the  solar  disk  with  the  ostrich  feathers,  so  often  occurring,  sig- 
nifies >^r,  /w>&,  xupeo^,  3D  (mag),  mhui,  the  mighty  Lord,  as  we 
have  seen.  PI.  i.  a,  d;  v.  43,  122,  124.  G.  ^.  65,  271.  This 
group  commencing  with  n,  the  sign  of  a  casus,  I  do  not  under- 
stand how  these  hieroglyphs  could  be  taken  for  ''didst"  or  "grant,"^ 
and  not  for  a  substantive. 

153.  recurring  again  (No.  158),  where  it  signifies :  for  thee, 
for  thy  behalf.  I  translate  the  group  "for  thee,"  as  the  so-called 
parallelismus  membrorum  requires.  G.  takes  nk  again  for  thouy 
in  spite  of  the  Coptic  grammar. 

154.  The  clew,  as  we  have  seen  {66,  G.  ^E.  112,  No.  586), 
called  13  (bad),  ^onx,  expresses  in  numberless  places,  as  well  as 
the  pullet,  the  plural  termination  ^y  (foth),  and  after  human 
members  the  word  12  (bad)  membrum.  See  PI.  xxxi.  434. 
Hence  we  have  to  translate,  "  who  made,"  or  '^  the  maker."  G^ 
interprets,  *' grant  to  me";  of  which  I  cannot  find  an  iota. 

155-56.  Brugsch  Bey  has  been  so  kind  as  to  transform  for  him 
the  human  nose  (33,  gab)  into  a  head.  Instead  of  r6>t,  iterum,  G. 
brings  out  "oil."  This  Rtox  refers  to  the  afore-mentioned  multi- 
tude of  joys  caused  by  Vespasian.  See  136.  Our  passage  there- 
fore reads  thus,  "  the  image  of  the  Almighty  Lord  for  thee,  who 
made  again  a  multitude  of  joys"  ;  and  not  "  thou  didst  grant  to 
me  the  oil  of  gladness,"  which  is  a  downright  mistranslation. 

157,  A  «^pc,  by  making.  This  is  the  fourth  group  correctly 
translated  by  G.,  namely,  "  in  that  thou  didst." 

158  is  again  n&.K,  for  thee,  and  not  "  thou,"  as  G.  imagined. 
See  No.  153. 

iv— 2— 3 
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159  represents  a  kind  of  coffer,  r.  k^h,  ^^p;  (chaba),  abscon- 
dere,  and  hence  expressess  kp,  kb^  e.g.  in  2p  (q^^)?  cabus,  xd6o^j 
the  corrupted  iyin«  (T.  S.  ix.),  rtprh  TerpdYtovov  (R.  S.  ix.  54), 
RTHH,  planetary  house  or  chamber  (T.  B.  Ix.  Ixi.  144  passim), 
and,  being  placed  instead  of  the  mountain  (!2e.6>6>fie),  signifies  R^^n, 
terra  (T.  S.  v.  vii.  x.)  See  G.  ^.  118,  No.  620,  and  PI.  xxxi. 
434  3,  xiii.  171,  xvi.  209,  xix.  248.  G.,  as  it  seems  to  me,  neg- 
lected this  figure,  or  copulated  it  with  the  following  group  ^r, 
signifying  in  his  sense  "  to  spare." 

160,  ^r,  gives  iia  (gur),  (ToiXe,  hospitium,  domicile,  and  not 
*'  to  spare." 

161,  162.  This  frequently  occurring  group  sigpiifies  "Creator 
of  the  world";  for  the  complete  eye,  ^Hnn«,  a.  ^chtc,  like  otttw^ 
a.  oTtrco^  containing  the  letters  ^//,  expresses  9011T,  creare,  crea- 
tor, the  contracted  f^\  (9l"t).  Hence  the  T.  S.  (ix.)  calls  Egypt 
"  the  country  (fie^Hi)  of  the  Creator,"  because  AcyUKTO^  contains 
the  words  yaloL^  Ri^^j,  and  rj>-\-,  ^onr,  the  land  of  the  Creator.  There- 
fore Egypt  was  called  ^ HfaiaTca^  terra  Vulcani  (q>'V)-  Comp.  T. 
S.  xii.  xxvii.  ;*R.  S.  vi.  40.  Our  poor  Chst,  imagining  that  all 
groups  determined  by  the  city  plan  signified  cities,  translates 
the  same  group  always  by  "  Egypt."  See  Nos.  105,  107  ;  PI.  ii. 
£\  //,  etc. 

163.  The  notorious  leters  tak  represent  the  word  Ta^at,  T6>at, 
plantare,  and  not,  as  G.  imagined,  "  thou  didst  put." 

164  does  not  signify  M«^Te,  beneplacituni,  kindness,  as  G.  fan- 
cied, but  Mepc,  amare,  amor;  for  the  hatchet  or  pickaxe,  called 
j^ix^po,  stands  very  often  for  ///r  (PI  xxxi.  435),  and  expresses 
ayfiTzdv  (Philae-door,  R.  S.  vii.  28).  The  added  figures  of  a  hill 
and  boundary-stone  express  the  letters  tw^  i.e.  totio  — properly, 
dividere  in  duas  partes  —  and  hence  the  ancient  word  5'-io,  duo, 
our  two,  G.  zwei;  Russ.  tva,  Slav,  dwa,  Sanscr.  dui,  Pers.  du, 
etc.  Hence  these  letters  were  very  often  put  after  syllabic  hiero- 
glyphs to  indicate  that  both  consonants  contained  in  the  name  of 
the  hieroglyph  are  to  be  pronounced.  See  G.-^E.  p.  11,  22  ;  PI. 
xxxi.  435  or,  &  PI.  xxi.  278. 

165,  166.    See  120,  148,  157. 

167.  See  PI.  i.  c.  Ch.  took  the  pedum  for  "corriger,  coqc/* 
and  for  ^,  but  it  expresses  b  and  bk. 
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168,  169.  The  figure  of  a  web,  not  differing  from  that  on  PI. 
li.  I,  and  called  Hofi  (G.  ^.  ii2,  Nos.  590,  591),  expresses  sylla- 
bically  acne,  generatio,  progenies.  The  context  says  that  Vespa- 
sian was  taught  to  love  the  human  race  —  literally,  the  nations 
(of  the  whole  earth).  The  very  same  sense  of  the  same  group 
will  be  found  on  PI.  xvi.  No.  207  ;  in  the  R.  S.  v.  22  &  xi.  23  ; 
T.S.  xi.  xii.  xix.  xxx.  etc. ;  T.B.  82,  5  ;  149,  41  ;  32,  9,  etc.  etc. 
Deluded  L.  imagined  the  same  group  to  denote  Asia  (T.S,  v.), 
but  Asia  was  properly  the  kingdom  of  Antigonus,  and,  in  later 
times,  Asia  Minor,  whilst  in  Vespasian'^s  days  a  large  part  of 
Europe,  Africa  and  Asia  was  subject  to  Rome,  and  Palestine 
could  by  no  means  be  called  Asia.  This  absurd  interpretation  of 
our  group  was  adopted  by  G.,  and  hence  the  strange  interpreta- 
tion that  Vespasian  was  "  the  ruler  of  Asia." 

170,  171.  This  frequently  recurring  group  contains  the  words 
Ri^n  (terra)  and  5)^0  (tup),  or  rather  5)0B»j  (taptap),  circuitus ;  for, 
instead  of  the  two  hills  we  find  sometimes  the  finger  xefi,  which 
demonstrates  that  the  hill  (twot,  ^ri«  tv)  syllabically  expressed  tb 
or  //.  The  fact  that,  instead  of  two  hills,  sometimes  only  one 
precedes  the  figure  of  the  mountains,  explains  itself  by  the  use  of 
both  the  Hebrews  and  Egyptians,  to  geminate  a  root,  and  then 
to  extrude  one  of  the  radical  letters  from  which  the  so-called 
words  medicB  gcminatce  originated.  Comp.  33.  3333.  333.  kab, 
kabkab,  kokab  ;  rh^,  kala,  cr'XiA,  holocaustum.'The  image  of  the 
mountains  (atojtofie)  signifies  kb  (G.  ^'E.  35,  20),  and  hence  ex- 
presses (Ton,  n3  (kap),  vola  manus.     See  further  on  No.  248. 

172.  See  84,  210,  102.  G.  combines  the  presumed  s  with  the 
following  figure  in  order  to  make  out  the  word  suus^  his ;  but, 
alas !  he  knew  not  yet  that  the  adjective  always  follows  the  sub- 
stantive. 

173  is  not  the  letter  «,  as  G.  conceived,  but  the  goblet  iwnoT, 
*^^0T,  a.  ^d^noT;  accordingly,  denoting  c^ott,  i^bk  (epot).  See 
PI.  ii.  b.  The  latter  signified  not  only  the  notorious  ephod  of  the 
high  priest,  but  also  simulacrum,  statua,  because  the  statues  of 
the  ancient  gods  were  like  as  if  they  were  the  envelopes  of  their 
faculties.  Hence  the  signs  of  the  Zodiac,  i.e.  the  houses  of  the 
seven  planetary  gods,  were  termed  ;r/>()<Ta>T«,  adspectus  of  the 
gods.  The  pronunciation  of  this  goblet,  already  fixed  in  G.  yE. 
p.  100,  No.  522,  contains  the  name  of  Abydos,  a.  Habydos  (T.B. 
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'i  9>  i7»  19;  18,  6;  64,  9;  etc.),  and  is  very  oflen  replaced  by 
other  hieroglyphs  of  the  same  value.  See  PL  xxxi.  436,  a.. 
xvi.  205. 

174.  The  figure  of  a  blind  man  (fieXAe)  groping  along  a  road 
by  means  of  a  staff,  expresses  bl  in  korbal^  corrupted  \4po7jpcc 
(see  Yong's  Hieroglyphics,  PI.  65),  instead  of  "^Sp-^j^i^  (PI. 
xxxi.  436,  d).     The  same  figure  appears  in  the  group  i>ya  (baal), 

X?v  (Heliopolis),  i.e.  the  rrohouj^o^  of  On,  and  is  frequently  ren- 
dered by  the  synonyms  &t&,  validus;  accoM,  validus;  atop,  fortis; 
OTtoAc,  mighty,  etc.  See  T.  B.  i,  23  ;  15,  35,  etc. ;  19,  14,  32,  i,. 
9,  41,  4,  etc.  St.  L.  T.  vol.  i.  PI.  5,  7,  6,  35.  G.  brings  out 
"  councellors,"  and  puts  the  pronomen  before  the  substantive, 
provided  he  did  not  designedly  omit  the  words  172  and  173. 

175,  ^iiiii,  court,  expressed  by  the  notorious  figure  of  the  snake 
^ucofi.    G.  translates  it  by  '*did." 

176.  The  star,  called  D313  (kokab),  2222  (kabkab),  corrupted 
cicoT  (siv),  furnishes  the  word  "  splendor."  G.  guesses  the  stars 
to  signify  ''honor,"  in  view,  perhaps,  of  the  stars  of  decoration. 

177,  n«^ui,  for  the  men,  or  everyone,  and  not  "for  me,"  as  what 
follows  clearly  shows. 

178 — shamefully  corrupted  by  B.,  who  changed  two  letters  — 
represents  the  well-known  word  p«^n-r\,  in  Coptic  VP*^"»  placens, 
beneplacitum.  G.  discovers  this  group  to  signify  '*  he  gave,'* 
since  r/7,  in  his  dictionary,  mean  ''  to  give." 

171).     See  177. 

180.  The  clew  being  called  ^nr  (PI.  vi.  66^  xix.  251,  xv.  198, 
xii.  154  ;  G.  ^*E.  p.  1 1 1,  Nos.  585,  586)  and  the  horns,  T&.p  (G./E. 
57,  219)  form  the  word  90T11,  combinare,  creare,  and  not  "the 
post,"  as  G.  fancied. 

181.  Sec  PI.  iv.  30.  G.  takes  the  handkerchief,  k&ici,  for 
"  chief,"  perhaps  by  a  Mexican  trick. 

182.  See  No.  30.  G.,  of  course,  brings  out  ''priests,"  although 
no  sign  of  plurality  is  added. 

183.  See  No.  31.  Ch.  and  L.  pronounce  this  group  "Pacht," 
and  now  we  have  to  spell  "  Sechet,"  a  city  down  to  this  day  to- 
tally unknown, 

184.  185.  This  frequently  occurring  group  simply  contains 
the  letters  /is  //,  i.e.  ^ice,  Isis,  and  ^^\  (thaf),  from  the  root  nin 
(thafa),  habitavit,  habitatio;    for  from  the  Hebrew   NOD  (kisse)^ 
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the  Coptic  91CC,  the  throne  originated,  and  "  Isis"  signifies  pro- 
perly "  pulchra,'"  preserved  in  the  corrupted  words  c&.,  c&.i,  a^cco, 
Gce,  a.  ^ece,  pulcher.  See  G.  J£j.  p.  90,  No.  454.  The  following 
•letters,  //,  refer  to  mn  (thafa),  related  with  ^fiiwi,  nnn  (thebah), 
■cclla.  Accordingly,  our  earth  was  considered  to  be  the  home  of 
beauty.  G.  translated  it  "Es-Senem,  the  Isle  of  Bigeh,"  perhaps 
discovered  by  himself. 

186.  G.  craftily  conceals  that  he  was  unable  to  translate  the 
groups  1S6  and  187.     Perhaps,  however,  the  printer  may  have 

•overlooked  " "     The  former  group  represents  an  arrow, 

H«^To,  the  corrupted  c^th,  ca'^-,  related  with  mj  (gadad),  incidere, 
^hich  furnishes  the  word  non  (chitah),  triticum,  the  corrupted 
ci^TG.  The  very  same  signification  will  be  found  on  the  T.  S. 
xxxiii.,  where  L.,  imagining  that,  according  to  Ch.,  the  word. 
i&cMC  (spica)  must  be  followed  by  the  ideologic  figure  of  an  ear, 
transformed  the  arrow  into  an  ear. 

187  represents  the  vulture,  which,  according  to  HorapoUoi.  ii, 
-signified  mater.  Indeed  it  expressed  m  in  yyou-yLii:^  etc.  (G.-^. 
€6,  No.  282),  also  mt  in  m^^tc,  possidere  (I.  R.  x.  12  ;  Philae-door 
1.  15,  translated  by  xupeo^)^  in  Philometor,  in  mh'^-,  Cancer,  etc. 
See  PI.  xxxi.  337,  b.  Hence  the  vulture  represents  the  goddess 
Muthis,  or  Methuer,  our  "mother,"  Germ.  Mutter,  viz.  the  earth, 
the  mother  of  all. 

188.  Since  the  crying  mouth,  ^de^pek,  commonly  expresses  kr^ 
kl,  we  have  the  word  ^  (kol),  atoA,  all.  See  Nos.  134,  147,  221, 
432,  a.  G.  imagines  this  group  to  signify  wr,  "chief,"  but  no 
«uch  word  exists  in  any  language. 

189,  190.    See  29,  31. 

191,  192.  The  ligature  of  the  reed  adfu  (kari,  142,  377,  422) 
i.e.  kr  with  the  city  plan,  fi«^iu,  expresses  in  numberless  places 
the  country  south  of  the  Delta  (^rcpc,  nns.  ^a^hi,  the  bright  coun- 
try.) The  other  ligature,  containing  the  papyrus-plant  Ri^M,  kd3, 
gome),  signifies  the  dark  country  (hhm,  Din.  chum.  B^vhi),  i.e.  the 
country  north  of  Memphis,  but,  in  general,  the  northern  countries 
of  our  globe.  G.  takes  it  easier  in  translating  '*tlie  double  land," 
viz.  of  Egypt. 

193.  B.  shamefully  transformed  the  figure  of  a  beater  into  that 
of  a  blind  man,  or  pilgrim,  holding  a  walking-stick  in  his  hand. 
It  is  probably  for  this  reason  that  G.  interpreted  it  "  chief,"  sym- 
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bolically  according  to  Ch.  But,  alas !  the  beater  expresses  the- 
same  syllable  signified  by  the  beating  arm,  viz.  kt^  ^iTe,  ferir& 
(G.-^^. 52, 178),  to  the  effect  that  the  words  ^it€,  to  spin;  1^3  (gid)> 
Oin  (chut),  related  with  ^oeiT«,  a  woven  stuff,  are  spelled  out,, 
and  not  a  *'  chief." 

194,  The  flower  or  bouquet  standing  very  often  for  the  cony^ 
called  cuni-culus,  Germ.  Kaninchen,  Ital.  coniglio,  etc.,  even  in 
the  same  words,  it  is  natural  that  both  glyphs  must  express  the 
same  sounds.  See  PI.  xxxi.  437,  a.  Now,  the  bilingual  coffir\ 
of  Turin  expresses  k  in  xsi^s6(o^  (wrongly  spelled  ^eue6af^  by 
San  Quintino  in  Transactions  of  the  Turin  Academy,  1825)  by 
the  cony,  and  the  Philae-door  applies  the  same  cony  for  k  in  kn- 
(xacvo^)  ;  accordingly,  the  bouquet  must  have  been  called  r^wh, 
the  corrupted  i«^n,  flos,  viola ;  which  is  confirmed  by  Plutarch 
(del.  c.  37,  p. 365),  saying  that  Xev-oacpc^  means  ipozbif^  Oaipedoz. 
Consequently  our  group  (^^ixe,  i.e.  ^ot^,  pudendum;  kotii,  penis) 
signifies  pudendum  virile.  Our  Ch.,  on  the  contrary,  renders  it 
"  of  the  park"  ;  and  it  would  be  very  interesting  to  learn  in  what 
language  htkn  stands  for  ''  park." 

195,  The  foot  (11&.T),  it  is  known  (G.  JE,  55,  206),  signifies 
syllabically  3/,  and  hence  the  word  in  (bad),  related  with  otojt, 
separare,  membrum.  The  added  «^iy,  c*»^n  (ish),  gives  membrum 
virile.  G.,  being  unable  to  interpret  this  group,  forgot  to  mark 
itby '' " 

196,  containing  the  well-kuown  letters  mak^  refers  to  the  root 
MOHMeH,  related  with  no  (moak),  cerebrum,  and  furnishes  the 
word  "  excogitavi."  G.  translates  "  didst  defend,"  a  wonderful 
divination. 

197,  iiiwH,  for  thee,  and  not  "  thou,"  as  G.  would  have  us  be- 
lieve,  because  the  case-sign  is  added  before  k, 

198,  the  before-mentioned  clew  (^fonx)  or  thread  in  (bad),  the 
corrupted  OTTi^T^i  (Nos.  16,  180,  154),  which,  determining  the 
names  of  all  human  limbs  by  in  (bad,)  signifies  both  "  thread" 
and  "limb."  See  e.g.  T.B.  PI.  xix.  42  ;  Description  de  TEg.  v. 
25  ;  Papyrus  Minutoli ;  The  London  Museum,  No.  2.  G.  trans- 
lates our  group  by  *'  didst,"  which  is  one  of  the  choice  speci« 
mens  of  his  immortal  translations. 

199,  representing  the  act  of  fighting,  jwiiiye,  involves  syllabi- 
cally M«^c,  matrix,  as  the  premises  require.     The  same  significa- 
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tion  of  the  group  occurs  very  often,  e.g.  T.  B.  i,  i  ;  3,  17 ;  7,  8. 
Our  Egyptologist  translates,  of  course,  "  in  the  battle."  Such  are 
the  fruits  of  the  world-renowned  system. 

200;  the  papyrus-plant,  r&m,  2c6>m€,  ho^  (gome),  containing 
Jkm^  and  hence  signifying  acMc,  to  generate,  populate.  See  Nos. 
192,  36,  47. 

201,  202.    Inasmuch  as  the  bowl  (see  n?  39?  44)  expressed  the 
syllables  k/^  kr^  we  have  the  words  X'^'^po.^  113  (gur),  region,  and 
i)3  (kol),  all.     Yet  Mr.  G.  informs  us  that  the  last  three  glyphs 
signify  "the  Greeks."     This  wonderful  interpretation  is  based  on 
L.'s  very  wonderful  translation  of  the  T.S.  1.  37,  viz. :  the  Greek 
text  says  that  the  priestly  resolutions  were  to  be  promulgated  in 
hieroglyphic,  Egyptian  and  Greek  letters ;    and  the  R.  S.,  con- 
cluding with  the  same  order,  calls  the  demotic  text  ypAfXfxara 
hj'jliopta^  domestic  letters,  instead  of  AiyoTzrca.     Now  L.,  being 
unable  to  spell  the  group  signifying  "^ EkXrjvao^^   and   containing 
the  letters  krks  (Graecus),  interprets  the  latter  by  "  the  letters  of 
the  books,"  i.e.,  according  to  his  capacity,  the  Egyptian  or  do- 
mestic  letters.     Consequently   the   resting   group   must   signify 
"  Greek."     This  was,  of  course,  a  hard  nut ;  and  yet  the  art  of 
guessing  overcomes  all  difficulties.     The  bowl,  says  L.,  signifies 
the  abbreviated  word  nifien,  i.e.  him,  and  the  Coptic  name  of  the 
Greeks  was  OT^mm;  consequently  our  group  signifies  the  sylla- 
ble nm  in  o^remm,  Graecus,  by  the  figure  of  the  bowl  niM.     It  is 
true,  niM  and  nin  differ  a  little,  but  such  trifling  discrepancies,  L. 
says,  make  no  difterence.     Finally,   the  preceding  figure  of  the 
papyrus-plant  (r«^m,  jodJ.  gome)  must  have  been  pronounced  qt, 
because  the  group  must  express  o-remm,  Graecus.     The  papyrus 
always  expresses  k  and  km^  and   nowhere  u;   but  it  must  ra- 
ther have  been  pronounced  m,  say  the  Champollionists,  for  the 
reason  that   it  expressed    u    in    oTemm.      Such   is  the    present 
method  of  forming  logical  deductions.     Moreover,  the  T.  S.  uses 
the  figures  of  papyrus  and  three  bowls  for  expressing  the  regions 
of  Egypt,  whilst  the  Pompeian  Tablet  puts  only  two  bowls  (sig- 
nifying duality),  and  hence  at  that  time  two  Greek  nations  were 
in  existence.     Is  not  that  strange   in   the  extreme?  —  From  this 
izpwTOV  if'sudo^  it  was  concluded  that  figure  199  represented  a 
battle,  and  that  the  person  concerned  (Vespasian)  fought  '*  the 
battle  of  the  Greeks,"  apart  from  all  other  absurdities.    The  fact, 
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also,  that  the  R.  S.  and  the  T.fi.  call  the  demotic  letters  only  the 
Egyptian  literature  proves  that  the  hieroglyphic  literature  of  the 
Egyptians  was  of  foreign  origin.  This  is  confirmed  by  Cassidor 
(Chron.  ad  Theodor.  Reg.)  :  "Obeliscorum  prolixitas,"  says  he, 
"  ad  Circi  altitudinem  sublevatur,  ubi  sacra  priscorum  Chaldau 
CIS  signis^  quasi  literis  indicantur."  Accordingly,  the  hierogly- 
phic method  of  writing  was  not  invented  in  Egypt;  it  must  have 
existed  prior  to  2780  B.C.  {f>(}6  years  after  the  deluge),  in  which 
year  Menes  and  the  first  inhabitants  of  Egypt  settled  in  Tanis ; 
it  existed  already  in  Chaldasa.  And  hence  it  comes  to  light  that 
the  literature  of  the  Chinese  and  Japanese,  as  I  learned  from  the 
late  missionary  GuitzlafT,  was  a  syllabic  writing  like  the  Egyp- 
tian, and  that  the  said  nations  expressed  by  the  figures  of  natural 
objects  the  consonants  of  other  words,  which  contained  the  same 
consonants  in  the  names  of  the  respective  images,  just  as  the 
Egyptians. 

203,  See  171.  The  sign  of  plurality,  nv  refers  to  the  preced- 
ing substantive,  as  usual.  As  the  image  of  mountains,  according 
to  Ch.,  portrays  the  preceding  group  to  be  the  name  of  a  city  or 
country,  G.  ought  to  take  his  "  Greeks"  for  a  city,  which  would 
have  been  nonsense,  and  therefore  he  prudently  omitted  to  men- 
tion this  so-called  determinative. 

204,  The  figure  of  a  hamper,  31^)3  (klub),  Germ.  Korb,  corbis, 
signifies  k  in  atoA,  auvafcoffj  (T.  S.  xviii.),  i&«^po,  inK  (achar),  d.7Z0 
(T.  S.  XV.),  ire/  (R.S.  x.  19),  etc.  See  No.  35.  G.  brings  out 
"  when,"  a  new  interpretation  of  our  group. 

205,  misrepresented  by  B.,  expresses  the  notorious  letters  hpt^ 
i.e.  ^onT,  concinnare,  creare ;  for  the  first  sign  is  another  form  of 
the  goblet,  Nos.  6,  173  (see  G.-^.  117,  No.  614),  signifying  h  in 
Abydos,  a.  Habydos  (436).  The  eared-snake,  ^wrj,  o^^c,  gives 
/,  and  the  arm  with  the  club,  ^itc,  signifies  t  or  th  in  OaxeXoipc^, 
G.  discovered  this  group  to  signify  "  smite,"  probably  according 
to  a  dictionary  of  his  own. 

206,  noj-.  great,  like  Nos.  130  &  139,  and  not  ''thou,"  because 
the  pronoun  never  follows  the  verb. 

207,  208,  209.     See  169-71.  210.     See  84,  102,  114. 
211.     The    sickle    being    called    m^^^otA,     like    i?3D   (magal), 

Hdyr^zcfKi,  Germ.  Messer,  it  is  natural  that  the  letters  mkr  and  mk 
should  be  expressed  by  the  same  image,  e.g.  in  ao  (mag),  fi<wHi, 
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the  city  of  Mdya)  (PI.  xxxi.  438,  b)  ;  /icucdpeo^^  iD  (mag),  beatus 
"(PL  xxxi.  438,  a)  ;  pop  (emek),  as  the  T.S.  bears  witness  (1.  ix.) 

See  Pi.  xxxi.  459,  a.     G.  omitted  to  mention  by  " "  that 

'he  was  unable  to  translate  the  groups  210  and  211. 

212.  consisting  of  a  knife  and  a  beating  arm,  is  to  be  spelled 
Jbrt;  for  the  latter,  ^it€,  ferire,  expresses  /if  and  /  (Nos.  205  & 

193),  and  the  knife,  called  <ropT€,  nna  (karath),  culter,  cutter,  r. 
113  (kur),  xn3  (kara),  n3  (kar,  csesor),  <rpK,  (arare,  fodere),  expresses 
Jbr  in  many  words,  e.g.  m:i  (gerah),  the  corrupted  ^ip,  granum 
(T.B.  PI.  xli.)  ;  in  xupeo^^  (roiA€-€pn€,  templum  (see  R.S.  x.  36, 
PI.  xxxi.  440,  a)  ;  in  m3  (karath),  <ropT€,  iyxaAdizTBaOcu^  dvaypa- 

« 

iffdzcaaav  (T.S.  xii.  xxxvi.  ;  see  PL  xxxi.  439, 3);  in  <rAtoT,  intes- 
tina.  Germ.  Kald-aunen  (T.B.  xix.  Tit.  ;  see  PL  xxxi.  440,  a)  ; 
in  kr  kr^  Heracleopolis  (see  PL  xxxi.  440,'  b)\  kxvv  xyjTO^^  <rcoT, 
niy  (kud),  cetus  (PL  xxxi.  440,  3),  etc.  G.  translates  it  "killed," 
because  the  knife,  ideologically,  signifies  "  to  kill." 

213.  See  135.  G.  brings  out  "they,"  in  spite  of  the  Egyptian 
syntax. 

214.  This  group,  as  we  have  seen  (Nos.  122  &  156)  signifies 
*'a  multitude  of  charms,"  but  this  general  meaning  does  not  agree 
with  the  specific  object  of  valleys  and  glens;  wherefore  the  in- 
volved letters  mk  kr  probably  refer  to  lop,  rivers,  particularly 
because  these  works  of  the  Creator  are  not  mentioned  elsewhere. 
At  least  lop  is  the  corrupted  /o/>,  the  name  of  the  Nile  being 
Giris,  i.e.  river,  as  Plin.  Diog.  Perieg.  v.  221,  reports.  The  gut- 
turals very  often  go  over  to  the  consonant^.  See  p.  203,  3,  etc. 
G.,  not  caring  about  the  names  of  the  hieroglyphs,  translates  our 
^roup  by  "  many." 

215  signifies,  as  is  well  known,  a  dual,  owing  to  the  two  os- 
trich feathers.  The  latter,  being  followed  by  the  word  ndwiy^  (the 
constellation  of  Leo),  L.,  by  the  instrumentality  of  his  disciple 
Gensler  (Thebanische  Tafeln  d.  Sternaufgaengeetc,  Leipz.  1872), 
•translates,  "  the  two  feathers  of  the  giant,"  a  wonderful  new  con- 
stellation in  our  starry  heavens.  But,  alas  I  the  feather,  JM.&91, 
•expresses  jm.&^i  cubitus  Leonis,  as  in  Kircher  Scala  and  all  Coptic 
dictionaries  will  be  seen.  Consequently  L.  ought  to  have  trans- 
lated, "the  two  Cubiti  Leonis."  G.  knew  that,  but  he  could 
not,  of  course,  translate,  ''  they  killed  many  of  my  two  feathers," 
and   thus  he  did  not  hesitate  to  change  the  dual  into  the  plural. 
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and  mahi^  without  any  reason,  into  ^'  friend."     I  cannot  decide 
which  nonsense,  whether  that  of  L.  or  of  G.,  is  the  greater. 

216,  the  familiar  suffix  '« I,"  like  the  Hebrew  (G.  JE.  38,  43), 
and  hence  the  natural  sense  is  obvious,  ^^  I  the  Almighty  build 
the  valleys,  their  glens,  the  many  rivers,  with  my  own  arms," 
instead  of  "  they  killed  many  of  my  companions." 

217.  See  loi,  109.  G.  returns  to  the  chimera  that  the  Egyp* 
tians  expressed  "not"  by  tlie  letters  hpt, 

218  signifies,  according  to  G.,  "  he  (the  enemy)  raised  not  his 
hand  against  me."  But  the  eared-snake  (^cofi)  cannot  mean  ^^he 
raised,"  particularly  since  it  returns  after  the  following  word^ 
In  both  cases  ^cofi  the  snake  furnishes  9>ci>fi,  to  make. 

219.  The  eagle  &^<ojvi,  a.  ^^iA*K  (G. -^.  67  &  285),  and  the 
bearer  of  a  goblet,  9^<\noT  (G.  yE.  42,  85),  with  the  arm,  noR 
(amah),  give  the  word  hpa^  i.  e.  ^oni,  related  with  9>Rniic,  and 
a»;ny,  face,  C]X  (ap),  face,  give  facies.  G.  promulgates  the  new 
word  a3,  i.e.  arm,  owing  to  its  figurative  determinative,  "arm." 

220.  See  220.     G.  takes  it  for  the  suffix  q,  his. 

221.  222.  The  following  hieroglyphs  specify  the  different 
limbs  of  the  human  body,  created  by  God.  In  the  first  place, 
the  human  mouth ;  for  the  crying  mouth  i6&p&  carries  the  cor- 
rupted 9p<w,  p&,  OS,  and  the  figure  of  a  man  ^^  (ish),  &ui  expresses 
"  human."     G.  regales  us  with  the  nonsense,  "  against  me." 

223.  Both  the  eyes,  a/,  i.e.  «wAot;  the  dual  expressed  by  the 
hill  T«wT  (tav),  signifying  duo^  duo,  two,  as  we  have  seen  (No. 
64).  G.,  on  the  contrary,  inserts  authoritatively  "his,"  and  takes, 
the  eyes  ideologically,  whilst  the  first  signifies  a,  the  second  r  or 
/.  In  a  very  similar  way  two  arms  express  amh^  am^^^j,  e.g.  on 
the  Tablet  of  Abydos,  where  all  royal  names  are  preceded  by  the 
words  melek  ania/u\  the  mighty  king.  A  similar  example  will 
be  noticed  in  T.  B.  6,  2  ;  75,  12. 

224,  the  word  nn  (bad),  limb,  spoken  of  in  the  premises  (No. 
1 98),  is  a  substantive,  because  the  following  bears  the  sign  of  the 
genitive,  A.  Nevertheless  G.  copulates  the  hill  with  the  clew, 
and  tries  to  impose  on  his  readers  that  to  signifies  *'  were." 

225,  of  the  arms,  signifies  "  dull,"  but  it  is  totally  unknown  to 
me  in  what  language,  according  to  G.,  niaa  means  *'  dull." 

226.  The  figure  of  a  track,  ^m  (G.  A\,  37,  39)  expresses  hi 
and  ^,  e.g.  in  the  word  htc  (PI.  xxxi.  232,  3),  and  the  pullet> 
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9^<&noTi,  expresses  the  corresponding  letter.  Hence  we  have 
fioT^c,  the  eye-lashes,  the  track  being  put  before  the  pullet  for  the 
purpose,  38  usual,  of  filling  a  void  place.  G.  wonderfully  fetches 
out  "  afterwards,"  and  cunningly  conceals  from  the  eyes  of  his 
readers,  that,  by  means  of  Ch.'s  discovery  of*'  the  key  to  Egyp- 
tian literature,"  it  is  impracticable  to  decipher  the  following  three 
words,  Nos.  227,  228,  229. 

227.  The  name  of  the  eye-lashes,  Riwn€-qtoi,  cilia,  consists  of 
the  word  qwi,  hair,  and  k&hc,  i.e.  ts'on^  cingere,  cingulum  —  the 
Greek  Z<o>7j^  cingulum  —  and  hence  Ri^iic-qwi  signifies  properly 
a  girdle  of  hairs,  corresponding  with  eye-lashes.  From  the  T.  B. 
fS,  33,  and  19,  II,  we  learn  that  the  same  figure,  a  little  differ- 
ently delineated,  was  called  eatn,  supra  (see  PI.  xxxi.  441,  a), 
where  it  is  the  participle  of  a  verb  (ac.ti«w^HOTrT).  The  latter  is 
put  beyond  question  by  No.  347,  where  the  same  word  (eye-lash) 
signifies  !2ck&^,  suppressor.  Accordingly,  this  eye  is  not  an  ideo- 
logic representation,  but,  as  Clement  says,  xupcoXoyeT  dca  fiifirjacu 
— it  pronounces  mimetically,  and  yet  syllabically. 

228.  called  K«wp«w,  expresses  kr  in  numerous  places,  and  here  the 
word  dip,  pupilla,  the  next  to  the  eye-lashes.     G.  A.  44,  115. 

229.  The  coffer,  3p  (qab),  cupa,  ma  (kafah),  cavus,  nna  (gabab), 
sigrnifies  kd  (159,  444,  ^),  hence  the  nose,  na  (gab),  <rti  (in  (r6-ui&, 
naris),  literally  curvitas  (nasus),  the  next  limb  to  the  eye-lashes 
and  the  pupil. 

230  represents,  as  we  have  seen  (Nos.  90,  41,    14,  9;    G.  Al. 

79,  377),  3/,  and  hence  the  word  ot<ot,  the  Greek  cjoro^,  ear. 
Peyron's  Dictionary  presumed  ovoiT  to  signify  the  fat  of  the  ear, 
the  earlap ;  but  oitcot,  as  the  Greek  o'joroc,  the  corrupted  o5c, 
evinced,  was  the  real  name  of  the  ear.  G.,  joining  the  salad  with 
the  ansated  bowl  (No.  231),  translates  ''thy  majesty,"  viz.  accord- 
ing to  the  great  Champollionist  B. 

231.  The  ram-headed  man  with  the  ostrich  feather,  .m.<w^i,  as 
we  have  seen  (PI.  i.  a,  a^  ;  Nos.  58,  122,  etc.)  signifies  the  mighty 
El,  and  with  the  suffix  k  (tuus)  thy  mighty  god.  G. ,  not  know- 
ing what  to  do  with  the  ram-headed  figure,  omits  to  mark  by 
*' "  that  he  could  not  solve  the  Champollionistic  riddle. 

232.  likewise  omitted  by  G.,  expressed  by  the  figure  of  the 
skull  (H«wp«w),  the  word  ^^  (gal),  i.e.  too,  furthermore,  as  the  con- 
text shows. 

233.  The  viper  being  termed  acex  (see  annotations  to  48,  and 
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G.  A^.,  73,  328),  we  get  the  word   rcot,  formare.     G.  brings  out 
"(thy  majesty)  spoke  (to  me)." 

284  is  notoriously  c*^K  (ish),  «wuj,  the  man,  and  not  "I,"  as  G. 
imagined. 

235.  Remembering  that  the  door-bar,  cfic,  expresses  s6^  sf 
(114),  and  the  feet  tootc,  /  (141  ;  G..'^:.  pp.  56,  207),  the  word 
ciwHT,  eligere,  is  easily  made  out,  which  with  the  preposition  € 
(ad)  gives  ad  electionem,  especially.  G.  elicits  "go,"  and  he 
alone  knows  in  what  dictionary  asi^  as  Ch.  spells  it,  signifies  "go." 

236.  As  the  crying  mouth,  i6&p&,  expressed  kl^  kr  (PI.  ii.  i  ; 
G. -4^:.  48,  143),  the  word  '^h>  (yalak),  a.  -1^:1  (galak).  the  Coptic 
<r&Ao2e.,  thigh,  leg,  from  the  root  1^:1  (galak),  o'&Aor,  ire,  comes 
out.     G.  invents  the  word  "thou,"  expressed  by  the  letters  rk. 

237.  In  consequence  of  the  pullet  being  called  9>&iioti  (83), 
the  word  ^Tzi  (ad,  secundum)  naturally  results.  G.  had  to  spell 
"  to."     The  same  group  very  often  signifies  ini  on  the  Tanis  St. 

238.  kr^  xu/Jco^,  as  wc  have  seen  (142),  and  not  at  all  the  ab- 
breviated word  suieriy  as  Ch.  and  G.  fancied. 

239.  240.  The  child  being  called  x6ftO(:^  -y^^  (^jur),  {sii  (gul), 
G.  JE,  38,  44,  it  is  natural  that  it  frequently  stands  instead  of  ir, 
and  expresses  the  same  letters  in  difterent  words.  See  PI.  xxxii. 
442,  3.  For  example,  the  child  signifies  kr  in  Ti^atpo,  T.S.  xxiii.; 
in  i^ip,  T.S.  ix.;  ^iwpc^^,  T.S.  ix.;  in  accpc.  T.S.  xvii.;  ^«w,  Kip  (kara). 
T.S.  xxxiv. ;  ;&<wp<w,  T.S.  xxxiv.  xxxiii. ;  accpe,  T.  B.  iv.  34,  xii.  45,  viii. 
54;  i^iip,  T.  S.  xviii. :  accpc,  xxxvi. ;  xaefiO^^  P.  D.  i. ;  j6p€,  T.  S.  v.. 
npy.  T.S.  viii.,  etc.  etc.  Hence  the  child  followed  by  »»  expresses 
krnn^  i.e.  the  Doric  xoi()avu^^  the  corrupted  rt5/>an^oc,  originally 
"dominus,  princeps,"  and  in  later  times  "  a  tyrant."  The  Greek 
rufiavi/o<;  obviously  originated  from  the  Egyptian  ROTpo.  king, 
and  niiim,  elatus ;  mmy  Greek  words,  as  Herodotus  witnesses, 
having  originated  in  Egypt.  Moreover,  even  the  Scholiast  ad 
Soph.  CFa\.  Tyr.  reports  that  Tupai^i^o^  was  first  introduced  in 
the  age  of  Archilochus.  See  Schneider's  Greek  Lex.  s.  v.  The 
following  map  of  a  city,  or  tellus^  furnishes  accordingly  the  words 
*'the  king  autocrat  of  the  world."  Poor  G.,  like  Brugsch  and  all 
other  blind  followers  of  Ch.,  imagining  the  map  of  a  city  to  sig- 
nify ideologically  a  city,  and  the  child  to  express  5,  translates, 
the  city  of  '•  Sutcn-Senen,"  a  place  mentioned  by  no  ancient  or 
modern  author.  Since  G.,  however,  has  seen  with  his  own  eyes 
that  *' Suten-Senen"  was  ancient  *' Heracleopolis,"  we  have  to 
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be  thankfuhfor  this  discovery.  And  this  chimera  is  reproduced 
twice  more  in  Nos.  311  and  271.  Indeed  such  absurdities  would 
be  amusing  were  it  not  for  the  painful  consideration  that  men  of 
education,  after  taking  upon  themselves  to  give  instruction  in 
useful  knowledge,  have  failed,  during  a  period  of  fifty-four  years, 
to  learn  the  Egyptian  ABC,  or  to  abandon  their  master's  char- 
latanry. 

241,  mk^  referring  to  the  root  no  (moach),  brain,  agrees  with 
j«.oRjM.£R,  meditari,  excogitare.  G.  brings  out  '*be  thou  diligent," 
probably  taking  the  ansated  bowl  for  "thou"  and  the  syllable  ma 
for  "  be."  Remember  that  Ovid  likewise  praises  the  upright 
walking  of  the  man,  and  that  he  was  made  "  in  God's  image." 

242  is  the  well-known  toe  called  ^itch,  i.e.  ^jx-^ine,  which  ex- 
pressed hi  (G.  ^.  53?  1^9)*  e.g.  in  ^ot£  (R)oirno'T,  hora  (PI. 
xxvii.  442),  and  here,  as  the  context  argues,  ^ot,  capsa.  The 
same  signifies  ht  in  9^<ot  (T.  S.  vii.  xviii.,  where  it  is  rendered  by 
cjkn.li,  et,  demotically  ;   xxvi.  xxviii.  etc.)     G.  shamefully  omits  to 

mark  by  that  he  could  not  interpret  this  figure,  much  less 

the  following  four  groups. 

243.  The  open  mouth  (diwpiw)  signifying  kr^  e.g.  in  Chaldea 
(PI.  XXX.  416),  gives  with  the  following  k  the  word  neXat,  the 
leg. 

244.  representing  CKnni,  hackled  flax,  signifies  the  letters  sb^ 
A-/ (PI.  ii.  5  ;  vii.  84;  ix.  102;  xiii.  172;  xvi.  210;  xix.  282); 
accordingly,  chAi,  fistula  pedis. 

245.  The  familiar  moitt,  junctura  filorum  (see  G.  ^E.  PI.  47, 
Nos.  589,  590,  and  No.  65  in  the  premises),  involves  the  syllable 
mi  in  very  many  words  (G.  J^.  1 13,  502)  ;  accordingly,  mo-tt, 
the  shoulder,  or  rather,  owing  to  the  following  tot  (manus),  m&t£, 
related  with  «wjyv.«w^Tc,  nno  (madah),  robur,  the  upper  part  of 
the  arra. 

246.  TOT,  the  hand,  signifies  ii  very  often.  T.  B.  15,  18  ;  17, 
58  ;  42,  II.     See  PI.  xxxii.  443,  a, 

247.  See  235,  269.  G.  discovers  the  feet  to  signify  "traverse," 
because  the  feet,  according  to  Ch.,  symbolize  walking,  which 
does  not  differ  from  "  traversing." 

248.  See  Nos.  203,  171  ;  G.  ^.  35,  No.  20,  a.  The  three  fig- 
ures represent  plurality,  because  the  palms  both  of  the  feet  and 
the  hands  are  meant.     G.  brings  out  "  the  countries." 
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249.  See  No.  7.  Ph  xxx.  414,  b.  G.  translates  the  figure  by 
"  alone,"  and  yet  the  same  figure  (No.  7)  signifies  "javelin."  I 
feel  unable,  I  confess,  to  tell  by  what  hocus-pocus  it  was  discov- 
ered that  the  weaver's  shuttle  represents  both  "javelin"  and 
"  alone,"  of  course  ideologically. 

250  is  not  a,  nor  mimetically  arm,  but  the  syllable  nOK  (amah), 
the  Coptic  M«^^i,  to  the  effect  that  two  arms  express  &m&^i  (mighty) 
on  the  Tablet  of  Abydos  repeatedly  :  r\h'0  (melek)  &m&^i,  the  mighty 
king.  See  PI.  xxx.  444.  G.  translates  the  arm  with  the  clew 
"by  thyself,"  but  this  singular  interpretation,  I  am  sad  to  say,  sur- 
passes my  capacity. 

251.  See  66,  154. 

252.  See  loS.  The  context  proves  that  the  elbow  was  under 
consideration,  of  which  the  names  R«^A-«wtiR«^^,  rcA-hr*^^,  ReA- 
citRe^Cr.  Rt^>  brachium)  contain  the  same  letters  rcA,  flexio.  Since 
the  peruke  alphabetically  signifies  k,  G.  took  it  for  the  suffix  i, 

thou,  "  thyself." 

253.  See  99.  Bark  being  called  atoi,  a.  acootri,  like  ^}f  (kl),  a. 
1^»  (kiv).  r.  r\\^  (kava),  cippus,  expresses  kb ;  hence  Ra>fi,  texere. 
Comp.  Nos.  29,  84,  114,  etc.  According  to  G.,  the  nonsense 
comes  out,  "  I  embarked." 

254  is  the  well-known  suffix  of  the  first  person,  I  (G. -/E.  38, 
43),  like  the  Hebrew  I,  appended. 

255.  The  notorious  papyrus-stalk  r«wm,  noa  (gome),  signifies 
jrm,  km  (PI.  i.  d'.  iv.  36,  etc.),  and  hence  acoM,  like  the  cor- 
rupted Hebrew  D"*  (yam),  lebcs. 

250.  The  Egyptians,  as  well  as  many  other  nations,  distin- 
guished the  sexes  of  pigeons  by  difierent  names,  calling  the  male 
one  (T^oMiii-uiiwA  (tur-tur),  y\T\  (Ihor)  ;  the  female,  fia^X  For 
a-poAiiu,  (r'\oMiii  (glompi),  is  simply  the  Latin  columba,  and  jya^A 
(Germ.  Schall)  is  the  corrupted  fb^^^,  xnp  (qara),  vocare ;  liter- 
ally, columba  vociferans,  turtur.  See  G.  -^.  70,  309.  Poor  Ch. 
and  all  his  followers  imagined  the  dove  constantly  to  signify  «, 
and  why  ?  Because  the  god  Aroeris  is  expressed  by  a  sparrow- 
hawk  {kr)  and  the  pigeon,  followed  by  the  mouth.  But,  alas, 
the  syllable  eris  is  the  corrupted  ber^  as  the  same  name  {xupto^j 
Baal)  represented  in  Yong^s  Hieroglyphics  (PI.  65),  establishes. 
See  PI.  xxxii.  445.  Accordingly  our  Chst.  discovers  the  new  city 
**Uat-Ur";  and  this  city,  as  he  assures  us,  was  set  forth,  "Fehu  of 
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I  St  N.  E,  Nome."  Every  sane  reader  will  now  understand  that 
Nos.  255  and  256  grammatically  signify  the  bladder,  "  the  vessel 
for  emitting  water," 

257.  See  94.    G.  prudently  omitted  to  mark  by that  he 

could  not  explain  the  water. 

258.  See  253.  This  figure  again  signifies  "not"  according 
to  G. 

259.  Everyone  perceives  the  figures  in  No.  259  to  contain  a 
synonyme  of  the  group  254,  involving  the  notion  "  I  created." 
Indeed  this  roasted  goose,  called  after  the  root  £7rrtt>,  eTrcw,  eljjoi, 
assare^  expresses  the  name  of  a  king  on  the  Berlin  papyrus  No. 
1558,  and  the  Turin  Maneto  mentions  the  same  king  of  the  5th 
Dynasty,  translated  "Off^oc  (r.  "Offrvoc).  See  PL  xxxii.  443,  b. 
Peyron  correctly  translates :  cot  n  toAx,  fat  of  the  goose.  In  short, 
our  group  signifies  ^oht-i,  I  combined.  G.,  on  the  contrary, 
makes  it  read  "(not)  I  feared,"  perhaps  because  all  geese  fear  to 
be  roasted. 

260.  The  gander,  as  we  have  so  often  seen,  called  R€n-€cooc, 
furnished  (Ton^^,  the  Greek  C^v^j  the  girdle.  Comp.  PI.  xxx. 
No.  423,  b,  G.  takes  this  goose  for  "  difficulty,"  probably  by 
means  of  an  unknown  Mexican  puzzle.     Besides,  he  forgot  to 

indicate  by  that  he  could  not  interpret  the  following  group 

(gut,  ile). 

261.  misrepresented  by  B.  by  omitting  the  article  nc,  obviously 
represents  gut,  ile,  j6kt  (colum),  accompanied  with  the  suffix  k 
(thy).  Hence  the  same  figure  expresses  the  constellation  Serpen- 
tarius,  2tiwT-<riwii  (i.e.  the  catcher  of  the  two  serpents).  See  PI. 
xxxii.  444,  b, 

262.  See  258,  253,  etc.     Again  G.  translates  "  not." 

263  is  apparently  a  synonyme  of  Nos.  259,  254,  241,  and  hence 
we  obtain  the  word  Tcfi,  fingere,  or  t^^ito,  proferre.  For  the  hill 
Ta^ir,  )n  (thaf),  expresses  ib.  See  Nos.  164,  170,  208^  G.  imag- 
ined this  hill,  either  alone  or  copulated  with  the  following  cham- 
ber, to  signify  "I  obeyed";  but,  his  dictionary  not  yet  being 
published,  nobody  is  able  to  tell  on  what  basis  this  chimera  rests. 
Besides,  he  again  prudently  omitted  to  indicate  by  dots  that  he 
failed  to  translate  the  following  three  words. 

264.  See  146. 

265.  Since  the  knife,  mD  (karath),  expressed  the  correspond- 
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ing  consonants,  and  since  the  leg  (tAcot  (ren,  viippo^^  testiculi} 
contains  the  same  consonants,  no  doubt  the  two  testiculi  were 
intended  to  be  portrayed,  particularly  the  scrotum  preceding.  It 
would  be  less  probable  that  the  kidneys  were  referred  to. 

266-7.  These  well-known  letters  give :  n  j6€t-r,  on  thy  belly. 
G.  translates  atoT,  dicere,  by  "  preceptum." 

268  properly  represents  a  weaver's  reed,  pecten  (a  comb),  iia^n 
(PI.  xxxii.  444,  3),  i.e.  the  bones  of  the  feet  and  hands  resembling 
a  comb.  G.  guessed  this  pecten,  followed  by  the  determinative 
feet,  to  mean  "  I  reached."  But,  alas,  of  the  word  '*  I "  no  jot 
is  visible. 

269.     See  141.  270-72.    See  238,  271, 

273.    See  262,  258. 

274  represents  the  traces  for  attaching  horses,  nn^  (ither),  and 
the  feet,  which  contain  the  words  Tcop-^,  I  planted.  For  the 
traces  express  very  often  /r,  e.g.  in  -iiriB^  (kaphthor).  T.  S.  1.  ix. 
The  appended  feet  furnish  the  notorious  ^  and  ^n  (thi),  which, 
being  appended  to  verbs,  form  the  first  person  I,  both  in  the  Cop- 
tic and  Hebrew  languages.  Accordingly  we  have  to  translate : 
I  fixed,  or  planted.  G.,  on  the  contrary,  not  knowing  the  name 
nor  the  syllabic  value  of  the  traces,  spells  out  **  not"  (instead  of 
further)  ''was  hurt"  (instead  of,  I  planted),  probably  on  account 
of  the  singularity  of  his  Coptic  Dictionary. 

275  is  not  a  figurative  symbol  of  the  hairs,  but  the  phonetic 
word  lp  (qaf),  the  Latin  capillus  ;  wherefore  it  expresses  i^  very 
often,  e.g.  on  the  T.  S.  xxvi.  &  xxix. :  nK3  (keab),  the  corrupted 
^hAc,  lamentatio,  Tzei'do^. 

276,  the  notorious  cranium,  Hiwpiw,  from  the  root  ^:i  (gal),  13  (gar), 
never  expresses  //,  as  the  Chts.  imagine.  Hence  G.  translates  the 
passage  "of"  ;  together,  "not  was  hurt  a  hair  of  my  head."  But, 
unfortunately, 

277  is  not  "my  head,"  but  the  verb  H«^fi-i,  I  wisely  excogitated. 
For  the  head  is  the  Hebrew  f\^p  (qop),  the  corrupted  «^n€,  a.  R&nc, 
G.  Kop ;  and  it  stands  for  kp  (PI.  xxxii.  445,  3,  and  frequently 
expresses  ^p^  e.g.  oc^u,  an.    R.  S.  i.  8.     See  T.  B.  40,  4,  5  ;   44^ 

4'5i'*44»3;  71'  13;  So,  2. 

278.  The  lion's  claw,  called  at«w.M.K,  expresses  km  in  many  in- 
stances. See  G.  /E.  61 ,  249  ;  particularly  St.  L.  Tr.  i.  534  &  544. 
Our  Egyptologist,  on  the  contrary,  being  affected  by  Ch's  idiocy. 
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that  the  lion's  claw  must  signify  "beginning"  for  the  reason  that 
it  is  the  first  part  of  anything,  brings  out  *'the  beginning,"  in- 
stead of  atcoM,  kettle  (of  the  brain).  Is  that  not  wondrous  in  the 
extreme? 

279  is  obviously  the  Hebrew  mo  (mok),  related  with  the  Cop- 
tic jyv.«wR-Ai€H,  cogitare,  but,  according  to  G.,  "  observed." 

280  points  us  to  the  root  hot,  currere,  cursus,  from  which 
perhaps  the  abbreviated  words  qcoi,  qo,  fio  (canalis),  descended. 
M&  HOT  (locus  currendi),  therefore,  signifies  the  place  of  running, 
similar  to  jm.&  n  tco,  jm.&  n  ^&&t€,  canalis.  G.  elicits  "in  accord- 
ance with  that,"  but  nobody  can  tell  for  what  reason. 

281,  the  notorious  nablium,  ^33  (nebel;,  pitifully  deformed  by 
B.,  in  numberless  places  signifying  noqpi,  novqi,  niqi,  respira- 
tio.  See  G.  JSs,  95,  493.  G.  cunningly  concealed  that  he  could 
not  translate  Nos.  281  &  282. 

282.  See  5,  172,  etc. 

283,  altered  by  B.,  represents,  clearly  enough,  cavitas  oris, 
together  with  the  uvula,  ^n  (chek),  jftAd,  wrongly  translated  by 
Kiicher,  "  collum."  For  the  T.  B.  (Pis.  Ixxv.-lxxviii.)  specifies 
a  number  of  interior  parts  of  the  human  body,  and  there  we  see 
also  the  figure  of  the  same  mouth's  hollow.  Moreover,  the  figure 
combined  with  a  bowl,  containing  (in  its  midst  or  below  it)  a 
kernel,  served  very  often  on  the  R.  &  T.  Stones  for  expressing 
zaurJYUpe^.  To-wit,  the  cavity  ss>^sb  signifies  syllabically  kk^  and 
hence  an  (chog),  festivity,  whilst  the  bowl  kl  (No.  87)  with  the 
kernel  ei  gives  >&//,  i.e.  <tAiA,  ^^^3  (kalil),  burnt-oflTering.  The 
group  is  sometimes  preceded  by  the  letters  4//,  i.e.  ^^ort,  assem- 
bling (on  a  sacrificial  festivity).  See  PI.  xxxii.  446,  d.  The  poor 
Ch't  presumed  this  ligature  of  six  letters  to  signify  ideologically 
a  sacrificial  convention,  and  yet  G.  brings  out  '*  hadst  command- 
ed," according  to  his  unparalleled  divination. 

284.  Since  the  following  groups  specify  other  parts  of  the 
mouth,  we  perceive  at  a  glance  that  the  letters  nJt  refer  to  n&sce* 
the  teeth.     G.  holds  nk  {tibi)  to  express  ///,  thou. 

286.     The   notorious  tail  of  a  lion,  d^^r,  corrupted  j6«^(t)c,  c«wt, 

Lat.  Cauda,  related  with  ma  (gada),  finis  terraj,  or  j>p  (qek),  finis, 

expresses  with  the  following  letters  hi  the  word  hco^i,  vagina, 

swallow.     As  the  tail,  however,  is  the  last  part  of  an  animal, 

G.  says  it  must  signify  "  in  the  end."     That  is  stupendous  I     Is 

it  not? 

iv — 2 — 4 
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286.  notoriously  containing  the  letters  ink^  is,  as  it  seems  to 
me,  to  be  referred  to  the  root  tone,  related  with  tonitru,  r6w>c, 
tonus,  sonus,  ccnccit,  sonare,  etc.,  originated  from  riwei,  exten- 
dere,  an  extension  uttering  a  tone.  For  the  board  of  a  balance, 
involving  the  idea  expendere,  judicare,  pn  (din),  frequently  yields 
tn  on  the  T.  and  R.  Sts.  n:n  (thanah).  See  T.  S.  xxxiv.  xxxv. 
xxiii.  etc.  G.  translates  the  group,  "  thou  gavest  me";  but  the 
suffix  k  appended  to  the  verb  signifies  dedii  me^  and  not  dcdisii 
mlhi.     So  very  familiar  with  the  Coptic  is  our  Chst. 

287.  The  mallet,  called  rc^hc^  (see  Nos.  31,  190),  gives  with 
the  following  arm  the  word  ka^  i.e.  ate,  emittere,  related  with 
KV^  (yaka),  exire,  Hiph.  educere.  G.  translates  the  following 
six  words  (287-292),  "a  long  space  of  repose,"  which  is  not  only 
pure  guesswork,  but  even  pure  nonsense.  Being  unable  to  deci- 
pher these  groups,  he,  no  doubt,  neglected  a  number  of  them, 
and  probably  took  No.  287  for  "  space,"  or  ''  long." 

288.  representing  the  solar  disk  kr  (Nos.  70,  64,  43, 127),  gives 
3e.£p€,  Kip  (qara),  words,  oratio. 

289.  See  62,  167.    The  letters  kb  give  atooir  (kon),  canticum. 

290.  the  figure  of  joyousness.  See  156,  122.  G.  takes  it  pro- 
bably for  "  repose." 

291.  B.  shamefully  transformed  the  bean  into  a  chain.  The 
ancient  name  of  the  bean  being  noTpo  (comp.  ovpo,  a.  Horpo, 
xji/yroc,  Horus  a.  Kopo^^  ^pe^,  p&  ,a.  kur^  in  Kopo^^  etc.),  the  cor- 
rupted words  ovp<o  (HOTpto),  iwp<o,  «wAi  (h«^Ai),  expresses  kl^  kr. 
Hence  kr  in  the  name  Bbyapt^  was  expressed  by  the  same  image 
of  the  bean.  See  PI.  xxxii.  447,  b,  'I'he  same  bean  represents  k 
in  3toM,  2e.ejM.2e.0jM.,  potens.     T.  B.  15,  28,  86,  i,  136,  14,  etc. 

292.  See  Nos.  148,  143,  92.  G.,  as  it  seems,  translates  the 
heart  by  "  repose." 

293.  See  No.  55.     G.  again  translates  ''  O  !"  instead  of  I. 

294.  See  Nos.  22,  182,  184.    G.,  of  course,  translates  "priests." 
295  does  not  express  neb^  all,  as  G.  imagined,  but  ir,  as  we 

have  seen  (Nos.  39,  44,  51,  56,  etc.),  i.e.  xupco^. 

296.  See  G.  JE,  p.  1 19,  No.  626. 

297.  See  Nos.  24,  57,  144,  etc. 

298.  commonly  taken  for  neti,  noster,  refers  to  the  root  n^D 
(pana),  adspicere  ;  hence  under  consideration,  because  the  T.S. 
translates  it  by  rouzo^  in  1.  xxxvi.,  and  many  other  places. 
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299  represents  the  act  of  sitting,  ^^j^ici,  related  with  jyv.«wc,  sedi- 
mentum,  and  therefore  it  expresses  ms^  e.g.  on  the  London  bilin- 
:gual  coffin  (PL  xxxii.  448,  b)  and  on  the  R.  S.  vii.  viii.,  where 
it  is  translated  ^oavop,  image,  referring  to  the  root  mkus,  caedere, 
3;do  (masa),  csedere  lapides,'  the  latter  erroneously  referred  by 
•Gesenius  to  the  root  yoj  (nasa),  evellit.  This  is  the  root  of 
mason ^  related  with  xriD  (macha),  fJ^<i-Xf]'  The  added  scourge, 
called  hAihi,  r.  C]^3,  ni>3,  312  {k^P)'i  gives  imago  caesa,  image. 
•G.,  not  knowing  what  to  do  with  sitting  figure,  omitted  to  mark 
its  place  by  

300.  See  PI.  i.  Nos.  a  i,  a 5.  According  to  Ch.it  signifies 
^'  Chnum,"  which,  however,  is  no  Egyptian  word  at  all. 

301.  See  Nos.  142,  59,  19,  60,  47,  36. 

302.  See  No.  60.  G.  imagined  km  km  to  signify  "the  double 
Hand"  instead  of  the  army. 

303.  See  Nos.  10,  64,  43.  G.  translates  "Har";  but,  alas,  the 
Egyptians  never  used  ideologic  figures,  and  the  sparrow-hawk 
•expressed  kr  and  not  '*  har^ 

304  represents  thrashed  straw,  to^,  a.  rod,  related  with  tjhl,  a. 
^n  (duk),  triturare  (T.B.  PI.  xli.  b),  and  hence  it  expresses  very 
often  tk^  e.g.  t^^ui,  a.  t^wh,  provincia,  and  t<oh,  textura.  Germ. 
Tuch.  G.  discovered  these  two  figures  to  signify  ''  horizon" — 
of  course,  enigmatically  —  instead  of  the  northern  and  southern 
countries. 

306.  See  295.  The  letters  kr^  contained  in  the  name  of  the 
bowl,  obviously  refer  to  <rpo,  vincere,  owing  to  the  following 
word.     G.  takes  it  again  for  "  lord." 

306.  See  204.  The  letters  kr  furnish  yi  (kar),  the  Coptic 
<rop(T',  i.e.  a'cp(T'op,  persequi,  and  the  added  figure  of  a  man 
forms  the  personal  substantive  inimicus,  hostis.  The  anti-em- 
peror to  Vespasian,  as  is  known,  was  Sabinus,  who  was  defeated 
«oon  after  the  arrival  of  the  former  in  Italy.  Hence  it  is  evident 
that  the  Pompeian  Tablet  must  have  been  written  in  the  first 
years  of  Vespasian,  72  or  73  a.c.  G.  translates  our  group  "  all 
things,"  and  it  is  news  that  "  all  things"  belonged  to  the  class  of 
human  beings. 

307.  Josephus  testifies  that  ''  IV^roc,  Manetho's  shepherds,  sig- 
nifies both  reges  pastores  and  servi  pastores.    Indeed  ficoR  means 
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servus,  but  its  notion  "  king"  is  lost  in  the  Coptic,  yet  preserved 
in  the  Hebrew  nriD  (pechah),  prsefectus.  Further,  since  many 
animals  get  different  names  (G.  ^.  p.  9,  16),  we  notice  the  ram 
to  signify  not  only  «wiA,  ^^k  (el),  but  also  fi<oH,  although  this  word 
is  wanting  in  the  Coptic.  Comp.  fi^u,  prseire.  It  is  certain,  how- 
ever, that  the  ram  or  sheep  expressed  the  letter  6k^  pk  (G.  /E. 
p.  59,  231,  3),  e.g.  in  the  name  of  the  Decanus  Abik-an,  and  other 
words.  See  T.  B.  9,  2,  and  its  different  copies ;  PI.  xxxii  449,  h. 
The  respective  name  A<oh,  besides,  is  the  Germ.  Bock,  Schaf-bock, 
our  buck,  Sp.  boque,  It.  becco,  Armen.  bouch,  Ethiop.  bahak, 
etc.  In  short,  its  present  figure  signifies  Josephus's  fioH,  prin- 
ceps.  G.,  on  the  contrary,  recommends  the  signification  ''spirit,** 
probably  according  to  Ch's  ideologic  dictionary  in  his  hands. 

308,  commonly  in  erect  position,  represents  a  flower — campa- 
nula, ;xi«wpiH-ioii,  Germ.  Glocke,  our  chalice,  clock,  bell-flower, 
xd/sUx-^j  pnr-D  (migraq),  crater,  which  frequently  expresses  Ever- 
geta,  beneficence,  luck,  and  the  like.  Accordingly  this  campanula 
must  express  the  letters  ^Ik^  and,  indeed,  the  Tanis-stone  and  a 
great  many  demotic  papyri,  mentioning  Evergeta,  express  him 
by  the  letters  ^/^,  See  PI.  xxxii.  450,  6.  The  first  demotic  let- 
ter is  the  abbreviated  image  of  the  scorpion  (TAk,  accompanied 
by  the  diacritical  signs,  hill  and  boundary-stone,  indicating  the 
syllabic  pronunciation  of  (tAk  (G.  -^.  p.  1 1,  22  ;  PI.  xxxi.  435, «)• 
The  letters  k/  together  with  the  following  k  forms  the  word  Jkik^ 
Germ.  Glueck,  the  corrupted  luck,  the  Coptic  ^oat,  a.  iftAoat, 
YA'jx'j  —  properly,  to  make  sweet,  happy,  to  benefit.  G.,  without 
being  able  to  spell  the  figure,  brought  out  by  mere  guessing  its 
signification  to  be  "  beneficent  (spirit)." 

309.  The  owl  jyioirA«w2c.  containing  the  letters  »»/>&,  it  expresses 
not  only  melek^  king,  but  also  motXr,  propago.  G.  took  it  for 
A,  of,  Tob, 

310-12.     See  238,  239,  240. 

313.  The  figure  of  a  harrow,  ^wmh,  (ligo),  expressess  some- 
times fl,  sometimes  w,  in  the  name  of  the  Decanus  T/xooi  and 
other  words  (T.  B.  30,  4,  68,  3,  etc.)  vSee  PI.  xxxii.  451,^. 
Comp.  G.  /E.  9.  17.  Accordingly  the  group  is  to  be  spelled 
tam^  and  to  be  referred  to  DDI  (dama),  image,  1  elated  with  tcmu, 
conveniens.  G.  obtained  the  proper  name  "Tum,"  a  new  Egyp- 
tian deity. 
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314  figures  the  well-known  Amun,  i.e.  pcN  (anion),  opifex 
niundi,  with  his  insignia  nnfi  (lord)  and  <rpHiii  (sceptrum).  This 
figure,  in  G.'s  eyes  an  ideologic  sign,  xuficoAoyeT  3ia  jiifir^ati^^  syl- 
labically  and  not  symbolically.  G.  takes  the  figure  symbolically 
for  Turn. 

315.  representing  the  nose,  Da  (gab),  preserved  in  <rfi-iy& 
(naris),  but  shamefully  transformed  into  a  calf's  head  iwcoA  by 
13.,  expressed  with  the  following  /  the  word  kpt^  caput ;  ^ohit, 
princeps. 

316.  This  group  contains  the  figures  of  an  ear,  dk  Cab),  33K. 
^yr.  3nn  (liabeb),  ari>ta.  and  the  handle  aut  (G, -^.  p.  116,  606), 
called  «^it^-np,  r.  i:K  (anad).  Hence  we  have  the  word  ^out, 
which,  like  the  abbreviated  \r\2  (kohen),  signifies  not  only  priest, 
but  also  princeps.  The  handle  expresses  very  often  the  word 
noTTc,  god;  cue,  lapis;  &n<w,  magnus;  e.g.  T.  S.  V.  15^  xxix.  xxvii.; 
R.  S.  viii.  8 ;  see  PI.  xxxii.  -448,  449.  Accordingly  our  group 
denotes  ^onx,  capital. 

317.  The  word  Aahi  added  to  ^owt  forms  the  notion  "capital 
city,"  which  is  Rome ;  and  hence  90VIT  (caput)  ^out  A«whi  fur- 
nish "poliuchus,  or  warden,  of  Rome."  That  is  to  say,  every  city 
of  ancient  times  had  its  own  tutelar  god,  ;ro/roy;foc,  and  that  of 
Rome  was  Jupiter  Capitolinus,  identified  with  Vespasian.  G.,  of 
course,  could  not  translate  these  words. 

318.  See  142.     G.  translates  "king"  instead  of  regent. 

319.  This  figure  of  a  man  is  the  contrary  of  321,  and  hence  it 
belongs  to  the  root  aui,  exaltare,  the  people  of  rank,  nobility. 

320  frequently  expresses  our  afid^  Germ,  und^  lost  in  the  Cop- 
tic. See  T.  S.  ix. ;  I.  R.  xiii.  26,  etc.  This  and  the  following 
words  were  inexplicable  to  G. 

321.  See  PI.  xxii.  307,  where  the  same  figure  expressed  king, 
because  ficoR,  as  we  have  seen,  involved  both  rex  and  servus, 

322.  is^N  (el),  as  we  have  seen  (PI.  i.  a),  princeps.  All  the 
following  words  were  inexplicable  to  G. 

323.  The  lion's  claw,  being  called  atiwAiH,  expresses  diflferent 
words  containing  the  same  consonants.  G.  JE,  61,  249.  Comp. 
278  in  the  premises.  This  passage  reciting  the  glory  of  God,  it 
is  evident  that  ae^oM,  exercitus,  refers  to  the  heavenlv  hosts,  the 
«tarry  heavens. 
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324.  See  14,  18,  41.  The  figure  called  ottootc  gives  otot,. 
princeps,  etc. 

325.  Since  atoj^v.  (323)  points  to  the  heavenly  hosts,  we  are 
bound  to  refer  the  following  groups  to  the  planets  and  signs  of  the 
Zodiac.  Indeed  the  astronomical  inscription  explained  in  these 
Transac,  vol.  iv.  PI.  ii.  1-62,  calls  the  planets  jE"/,  and  the  elim 
and  elilim  in  the  Old  Testament  signify  the  pagan  gods,  the 
planets. 

326.  See  320. 

327.  The  signs  of  the  Zodiac  being  called  "the  houses  of  the- 
planets,"  and  termed  by  the  Arabians  and  pagan  Hebrews  mcu- 
galoth   and  magaroth^  hospitia,  diversoria,  r.   113    (gur)    ac&A. 
hospitium,  we  have  to  translate  the  elated  arms  {^aipw^  ly&ipi^ 
by  ac&A,  hospitia,  i.e.  the  signs  of  the  Zodiac. 

328.  The  phallus,  which  expresses  /  in  Trajanus,  M«^Te  (T.  S. 
xxiv.;,  but  synonymically  .m.«wc  and  i6poT,  genitus,  filius  (R.  H. 
PI.  X.),  was  called  tor,  aculeus,  pugio ;  wherefore  it  expresses 
very  often  tk  (T.  S.  xxiii. ;  R.  S.  vii.  19.)  Sec  PI.  xxxii.  449,  b. 
According  to  Ch.  and  G.,  the  phallus  signifies  "  generated  "  and 
"  generation  "  instead  of  planter. 

329.  spt^  owing  to  the  name  of  the  door-bar  cfie  (Q.  J£^,  87; 
434),  figures  the  word  ciwiiT,  electus,  prajstantior,  honoratiov 
related  with  12D  (kabet),  praestans,  honoratus. 

330.  See  329. 

331.  See  167;  for  Aoh  signifies  also  servus.  G.  takes  it,  copu- 
lated with  the  following,  for  '*  kingdom." 

332.  very  often  confounded  with  the  kerchief  in  B.'s  and  other 
hieroglyphic  copies  (PI.  iv.  No.  30),  represents  a  thread,  r.  ^n 
(chul),  contorquere,  called  hcA,  related  with  ^coAh,  implexum 
opus,  implicatio  ;  signifies  kl  in  iiiAa^R^,  Philie,  i  e.  ^nm  (domus). 
^oAh  (lextricis),  (PI.  xxxii.  452,  a),  and  replaces  the  falling 
man,  •s'^wpi,  corrupted  us^^pi,  the  Hebrew  nnj  (gahar).  T.  S.  viii.. 
XXX.  Hence  we  obtain  the  word  nij  (gur),  comprimere,  or  atop, 
<rpo,  superare.  This  thread  is  sometimes  replaced  by  the  syno- 
nyme  9<oc  (412,  b). 

333.  The  nose  33  (gab)  gi¥es  mp  (qava),  insidiatus  est,  the 
corrupted  c<on,  rebellis.  G.  again  omits  hieroglyphs  without 
marking  them  by He  translates  No.  333  by  "  kingdom  J*" 
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3»S4,  335,  n  iicoR  — ni.  of  the  subjects,  servants.  B.  has  shame- 
fully changed  the  plural  into  the  dual,  and  G.  brings  out  "  of  the 
lands,"  of  which  no  trace  is  to  be  seen. 

336,  ^M,  (XpHni,  the  man  of  the  sceptre.  See  412.  G.,  not 
knowing  the  Egyptian  syntax,  collocates  the  genitive  before  the 
nominative. 

337.  See  38.  G.  ^.  65,  275.  G.  translates  "  (causing)  his 
son,"  the  name  of  the  gander  nen,  and  its  signification  rhu  (geni- 
tor),  being  forgotten.     G.  ^.  65,  275,  d, 

338.  See  164.  The  darling  of  the  Creator  is  Vespasian.  G. 
correctly  translates  "  beloved,"  without  being  able  to  spell  the 
group. 

339,  340.  See  301.  G.  brings  out  "  the  king  of  both  lands," 
and  not  the  lord  of  the  host. 

341.  The  curved  neck  of  this  bird  shows  that  it  differs  from 
the  gander  Rcit  and  the  goose  ctooc.  The  latter,  moreover,  signi- 
fies ss,  e.g.  in  DID  (sus>,  Pegasus,  and  not  a,  which  is  the  case 
with  the  bird  under  consideration ;  for  in  numberless  places  we 
find  the  arm  in  lieu  of  this  bird.  T.  B.  i,  14,  15,  23,  17,  49,  etc. 
It  is  probable  that  this  kind  of  goose  refers  to  cAatw^  (anser  mi- 
nor, anas),  mentioned  in  Kircher's  Scala  Magna  and  by  Tattam, 
but  omitted  by  Peyron.  This  eX-atw^  consists  of  ^cA  (volare, 
avis)  and  2t<o^,  properly  &ae.<o^,  as  this  name  is  alphabetically 
expressed  in  the  aforesaid  places  of  the  T.  B.  Accordingly  the 
letters  iwace^  give  mpK  (eqdah),  i.e.  dxu(;^  glory,  as  the  renowned 
hymn  of  Pindar  demonstrates. 

342,  spelled  Jbd  (333),  involves  the  word  nfiiw,  ultio,  vindicta. 
G.  translates  Nos.  341  and  342  by  "he  comes,"  probably  because 
he  took  the  duck  for  b. 

343  is  the  Hebrew  ^p  (gaOi  ^^^  supra,  and  not  e  9^p«^i,  as  the 
Chs.  imagined. 

344,  the  notorious  letters  //,  giving  niT€,  arcus,  and  not  '*  the 
heavens." 

346  represents  the  heavenly  arch,  from  which  the  words  dkb 
(peah),  coeli  plaga,  ^^,  ccelum,  and  the  names  of  ni,  77?,  Pe,  and 
their  Phoenician,  Greek,  and  Latin  forms  originated.  See  PI. 
xxxii.  455,     G.  imagined  it  to  signify,  ideologically,  "heaven." 

346.  The  well-known  letters  J^d^  k/,,  furnish  the  word  atcooific, 
transcendere,  superare,  and  not  "  therein,"  as  G.  fancied. 
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347;  representing  the  eye-lashes  (227),  acen^,  elicits  the  word 
3cii«w^,  oppressor,  and  not  '^  beholds,"  symbolically  expressed  by 
the  eye-lashes,  as  poor  G.  guessed. 

348.  the  figure  of  a  wine-press,  or  rather  of  the  screw  with  the 
box  called  ^6>jm.i,  expresses  hm  in  numerous  places.  G. -^.  112, 
595  >  T.  S.  i.  9,  xvi.  9.,  where  it  signifies  ^«kAi,  homo.  G.  con- 
nects the  screw  with  the  following  W5,  and  brings  out  *'  therein." 

349.  Miuji,  jM.eai,  pugnare,  expressed  by  the  familiar  letters  ms. 

350.  See  58,231,336.  It  is  self-evident  that  this  "mighty 
god"  concerns  Vespasian,  and  that  "the  man  warring  against" 
him  denotes  the  rebel  emperor  Sabinus,  who  was  defeated,  and 
absconded  during  a  period  of  nine  years. 

351.  This  figure  of  the  reed  is  wanting  in  my  copy,  but  repre- 
sented by  B.  I  therefore  respectfully  request  the  present  Director 
of  the  Museo  Borbonico  at  Naples  to  examine  the  original,  and 
to  decide  the  question.  It  is  true  that  the  papynis-stalks  are  like- 
wise preceded  in  Nos.  3^0, 302,  60,  by  the  reed  ;  but,  connecting 
that  El  grepi  (the  mighty  hero)  with  the  following  hosi^  we 
obtain  a  tolerable  sense.   Comp.  Jes.  9, 5,  where  w\^  i^K  (el  goyho) 

is  "  the  lord  of  the  nations";   dpx^^  idvwv  represents  a  similar 
composition. 

352.  See  60,302,  19,36,47.  G.  again  improvisates,  "both 
lands." 

353.  See  312.     G.  creates  a  new  god,  called  "  Turn." 

354.  The  human  head  (xd^a^  xetpaXij  ;  G.  Kop,  Kopf;  C)ip,  kop), 
followed  by  /,  gives  caputs  ^oipit,  a.  isotit  (kbt).  See  G. -^E.  44, 
116.  And  hence  we  have  the  word  "caput,"  princeps.  G.  sug- 
gests "in." 

355  is  not  a  picture  of  a  hazel  nut,  H&pi&,  but  the  Egyptian 
apron  (see  T.  B.  125,  etc.),  as  I  learned  from  the  late  Prof.  H. 
Wutke  in  Leipzic,  called  attA,  and  hence  expressing  the  letters 
kl^  kr^  e.g.  in  croAfii,  fur  (T.  S.)  See  PI.  xxxii.  454,  a.  Accord- 
ingly our  group,  spelled  krb^  exhibits  the  word  xopapij^  the 
corrupted  uiopn,  princeps,  principalis.  G.  holds  the  apron  for 
"  sanctuary,"  and  the  snake  for  the  suflSx  "  his." 

356,  the  notorious  letters  ////,  -^OTiki,  signifying  porta,  and  then 
a  house.  Accordingly  the  groups  354,  355  and  356  contain  the 
words :  (the  image)  of  the  chief  of  the  capital  city.  On  this 
occasion   we  learn   that  the  tutelar  god  of  Rome,  viz.  Jupiter 


SBYFFARTH — ^THK  HIEROGLYPHIC  TABLET  OF  POMPEIUM.  249 

Capitolinus,  was  not  the  planet  Jupiter,  or  the  sun,  but  Deus 
Optimus  Maximus.  Congruously  the  city  of  Rome  was  that  of 
on  (rom),  the  elevated  one.  The  following  hieroglyphs  sur- 
passed Ch's  system,  but  G.  forgot  to  note  their  inexplicability. 

857.  This  vase  I  refer  at  present  to  the  name  hiiihi2ci,  related 
with  our  can,  Germ.  Kanne,  the  added  niati  (parvus),  signifying 
a  small  can.  It  stands  very  often  instead  oi  kn.  (PL  xxx.  454,  a, 
HHn,  genimen. 

358-59.  The  axe  being  called  ^^^THp,  and  the  handle  njK  (anad)^, 
we  have  the  word  ^6>n,  rector,  governor.  G.  yE,  116,  606,  87? 
428.     G.  translates,  "  the  great  god." 

360-61.  Since  the  papyrus-plant  noi  (gomah)  expressed  km 
(G.  J£».  77,  355))  and  the  two  tamariscus  branches  (oci)  not  only 
/  but  also  s  (G.  -^.  77,  362),  the  word  hmc,  the  Hebrew  D^n 
{chum),  "obscuritas"  comes  out.  Adding  ^ot&k  house  (see  356), 
we  obtain  "  the  house  of  obscurity,"  i.e.  the  invisible  residence 
of  the  great  god.  Comp.  the  similar  enunciation  in  these  Trans- 
actions, vol.  iv.  p.  63,  22.  G.  happened  to  bring  out  "  who  ap- 
proaches," of  which  no  jot  is  visible.  The  following  ihp  is  in  his 
eyes  a  shrine.  362.     See  162,  301. 

363.  See  PI.  ii.  3.  In  both  cases  the  diacritical  is  added.  G. 
ingeniously  interprets  the  reed  and  the  bee  by  "  Lower  and 
Upper  Eg}'pt." 

364-66.'  The  name  of  the  rabbit  being  oun-iculus.  Germ,  kan- 
inchen,  cony,  the  words  hhw,  genitor,  noqpi,  bonus,  come  out. 
G.  JE,  6^^  262.  And  this  is  the  figure  on  the  head  of  our  Tablet, 
El,  Elohim. 

366,  the  readily  recognizable  syllable  »/«,  impertivit,  which  G. 
translates  "  may  remain." 

367  is  mn  (G.  JE.  80,  381,  ^,)and  refers  to  the  root  nOD  (mana), 
partiri,  portio. 

368.  As  the  open  mouth  signifies  crying,' Kip  (qara),  cla-mare, 
etc.,  it  likewise  expresses  kr^  kl.  See  No.  147  ;  G.  JE.  48,  143. 
G.,  on  the  contrary,  owing  to  his  short  memory,  copulates  the 
mouth  with   the  following  n  in   order    to  make   out  the  word 


"  name." 


369.  By  want  of  proper  care  B.  neglected  to  copy  the  hill  and 
the  second  image  of  the  weaver;  wherefore  G.  created  "names," 
the  word  "your"  being  authoritatively  inserted. 


250  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

870.  See  277.  G.  M,  44,  117.  G.  discovers  the  word  "upon** 
expressed  by  the  head. 

371.  See  33.  The  context  proves  that  this  figure  {tk)  signifies 
not  only  provincia  (toui,  ypn,  thako),  but  also  a  woven  stuff,  Ger. 
Tuch.  We  find  it,  moreover,  very  oflen  among  textures  and  other 
sacrificial  paraphernalia.  T.  B^  17,  59,  72,  8.  According  to  G., 
this  figure,  signifying  i  in  Darius,  etc.,  symbolized  ''  earth"  (G. 
yE.  84,  407.) 

372.  This  group,  misrepresented  by  B.,  expresses  by  the  weM 
known  letters  kr  the  word  ^^3  (kli),  ateA,  a^oA^,  crA,  vestis.  Nev- 
ertheless G.  translates  "in";  and  the  following  three  hieroglyphs 
he  took  for  "  favor,"  or  he  omitted  to  mark  bj' the  impos- 
sibility of  understanding  them. 

373,  representing  a  chain,  .^itc,  a.  HiTt,  G.  Kette  (G.  -^.  108, 
568),  the  Hebrew  m^'i  (katah),  cat-ena ;  accordingly  signifying 
^oiTe,  vestis.     G.  probably  transferred  it  to  his  "  favor." 

374.  The  notorious  chalice  &uot,  «k^\)OT,  a.  ^^^noT,  by  which 
the  Egyptians  expressed  the  words  ^otit,  Haupt,  primus  (I.  R. 
xi.  653)  ;  noT^^,  sculpere  (I.  R.  iv,  24)  ;  ^onr,  creare  (see  No. 
381),  and  here  c'Ijott,  -iibk  (epod).     G.  JE.  96,  498. 

375,  ccimi,  linteus.  G.  yE.  102,  537;  see  Nos.  5,  84,  172,. 
210,  244.  The  sign  of  plurality  belongs  to  all  the  preceding 
substantives. 

376,  w,  i)^K  (el),  TpHni,  for  the  almighty  God.  G.  -translates 
"  Chnum,"  but  no  such  god  has  ever  existed. 

377-78:  the  lord  of  the  hosts.  See  Nos.  301,59.  G.  trans- 
lates :  ''  the  king  of  both  lands." 

379  gives  the  word  hv  (g^O?  pi'seterea,  owing  to  the  name  of 
the  skull  R<v.pA..  G.  brings  out ''  while,"  because  he  imagined  the 
cranium  to  signify,  ///,  in. 

380.  The  values  of  these  hieroglyphs  being  known  (G.  JE,  73, 
328,  96,  49S),  the  group  expresses  ^otii,  superare,  vincere.  G. 
fancied  the  first  two  letters  to  signify  ''ye  say";  but  ''ye"  is  unau- 
thorized ly  inserted  by  G, 

381  furnishes  otot,  potentia,  because  the  pullet  expressed  hpy   , 
and  not,  as  Ch.  imagined,  o.    G.-^E.  71,  312.    G.,  without  caring 
for  the  pronunciation  of  the  hieioglyphs,  translates  •*  may." 

382,  the  notorious  ivo-rpo  (G.  yE.  68,  301,  ^)  furnishes  the  name 
Cabiri,  the  planetar}'  gods.     For  the  seven  Cabiri  of  the  ancient 
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Egyptians,  i.e.  the  mighty  (TD3,  kablr),  were  the  seven  planets^ 
as  has  been  abundantly  demonstrated  in  the  author's  Astronomia 
-^g.,  and  the  mythological  monument  explained  in  these  Trans- 
actions, vol.  iv.  p.  55,  has  brought  to  light  that  the  seven  planets^ 
were  likewise  symbolized  by  the  sparrow-hawk.  G.  holds  the 
latter  for  an  ideologic  sign  of  "  god." 

383.  It  is  to  be  remembered  that  the  ancients  worshipped  three 
classes  of  deities,  viz.,  the  7  planets,  the  12  signs  of  the  Zodiac, 
and  the  36  principal  constellations  near  the  Zodiac  called  Decani, 
because  each  of  them  presided  over  ten  degrees  of  the  celestial 
globe.  Now  the  12  signs  of  the  Zodiac  were  termed  d^JS  (panim)^ 
6(ptc^^  facies,  r.ftoaiona^  perhaps  for  the  reason  that  they  were  the 
houses  of  the  planets,  and,  so  to  speak,  faced  the  natures  of  their 
presidents.  Thus,  e.g.,  the  old  Phoenician  historian  Sanchunia- 
thon  reports  that  Taautos  (the  wise  man),  who  survived  the 
deluge,  invented  the  postdiluvian  alphabet  of  25  letters,  the  same 
which  the  Greeks,  Egyptians,  Indians,  Scythians,  etc.,  used ; 
established  the  alphabet  while  imitating  the  otpect;  ^ewv.  At  the 
end  of  the  deluge,  says  Sanchuniathon  (Euseb.  Pr.  Ev.  i.  10), 
6^50^  TdauTO^,  jute/ir^ffd/jisvo^  rbv  obpavbv^  rwv  ^ecov  o(pec^,  Kpoi^ou 
TS  xdi  daycovoz  xai  zebu  Xotrrcoi^^  dcezuncoati^  roh^  hpoozh^  rwv 
azoi^secDV  ^apaxz/^pa^.  Here  it  is  apparent  that  the  signs  of  the 
Zodiac  were  called  facies  deoruvi.  The  interpretation  of  this- 
passage  (Seebode,  Jahn  und  Klotz's  Neue  Jahrbucher  fiir  Philo- 
logic,  1834,  ii.  Sup.  p.  504)  has  been  put  beyond  question  by 
computations,  according  to  which  our  alphabet  was  in  fact  deter- 
mined at  the  end  of  the  deluge.  See  the  writer's  '*  Unser  Alpha- 
bet, ein  Abbikl  des  Thierkreises,"  etc.,  Leipzig,  1834;  "l^num- 
staesslicher  Beweiss,"  etc.,  Leipzic,  1839.  These  results  are  at 
present  unexpectedly  ratified  by  the  Pompeian  Tablet.  For  the 
group  383,  the  eye,  called  o^'S^C,  r.  ottzco^  corrupted  ^Hnne,  a. 
^HHTe,  calls  the  signs  of  the  Zodiac  o^'£^Ci  the  second  class  of  an- 
cient deities.  G.,  following  Ch's  wonderful  theory,  discovers  the 
mimetic  symbol  of  the  "  eyes,"  and  thus  the  nonsense  emerges 
that  the  Creator  of  the  world  was  stronger  than  the  '*  eyes." — 
Comp.  T. B.  71,  II,  17,  25,  165,  6,  etc. 

384.  .See  348;    G.  JE.  113,  595.     The  Egyptian  priest  Chae- 
remon    (Porphyr.   Ep.    ad    Aneboii.    in  Jamblich.  Myst.   -/Eg. 
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p.  7)  certifies  that  the  36  Decani  belonged  to  the  deities  (non 
alios ponunt  deos — piaeter  vulgo  dictos  planetaset  Zodiaci  signa — 
et  sectiones  Decanorum).  Even  the  Hindoos  and  Parsees 
acknowledged  the  36  Decani,  and  represented  them  by  a  figure 
with  36  heads.  Vide  J.  Scaliger  in  Manil.  p.  336.  Besides,  the 
name  of  the  Decani  ^hmi,  gubernatores,  fits  their  astrological 
power.  G.  brings  out  "who  are,"  but,  unfortunately,  the  three 
boundary-stones  never  signify  "  who  are,"  but  plurality. 

385-87.     See  Nos.  270,  238.     G.  again  makes  out  "  Suten- 
senen." 

388.  See  374.  G.  again  produces  the  word  "  favor,"  and 
probably  takes  the  following  figure  for  a  symbolic  determinative 
*'  indicating  to  what  class  of  things  favor  belongs." 

389.  Although  several  monoliths  of  this  shape  are  to  be  found 
in  European  museums,  and  even  in  that  of  the  Historic  Soc.  of 
N.  Y.,  their  hieroglyphic  pictures  occur  very  seldom  on  Egyptian 
monuments.  The  figure,  as  it  seems  to  me,  indicates  the  act  of 
waiting  or  reposing  (Motife)  or  veiling  (&jM.oni),  but  further  re- 
searches are  to  be  looked  for. 

390.  xupco^^  king.  See  303.  G.,  taking  the  following  snake 
for  q,  happens  to  bring  to  light  the  new  notion,  *'  his  reverence." 

391  as  well  No.  b95  signify  the  word  ^<o&  (creare)  by  the 
name  of  the  serpent  ^ofi,  oifi^, 

392.  See  PI.  i.  1.  G.  improvisates  **  devoted,"  instead  of  the 
web.     Is  not  that  marvellous? 

393  represents  a  mat  or  pouch,  likewise  crates,  OC^p«^>  by 
which  Jkr  and  Jt  were  expressed  (R.  S.  xiv.,  vii.  32,  viii.  24),  e.g. 
in  t)3  (k(»l),  attoA,  Fpacxdt;,  G.  JE,  106,  556.  Hence  the  T.  S. 
replaces  the  mat  in  the  same  word  by  the  figure  of  an  acre,  ager, 
Acker,  crpe,  nax  (akar).  See  PI.  xxxii.  455.  The  subjoined  hill 
again  indicates  syllabic  pronunciation.  See  Pl.xxxi.435.  Hence 
we  have  to  translate :  (the  creator  of  the  web)  of  the  universe. 
G  ,  imagining  the  snake  to  signiy  q,  his,  brings  out  ("devoted") 
"  to  his  district." 

394.  See  391. 

395.  See  391.  396.    See  36. 

397.  See  37.  G.,  on  the  contrary,  creates  the  country  ''Sam- 
tati-Tap-Necht,"  a  land  formerly  totally  unknown,  but  discovered 
in  1875  by  Ch's  Exploration  Company. 
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398.  This  frequently  recurring  group,  repeatedly  translated  on 
Hermapion's  Obelisk  by  dylaonoijaa^^  signifies  splendor,  gloria, 
fio^,  qctxTe,  aaTpdiZTttv.  For  the  hen  (gallina  cristata),  called 
Bh;^,  expresses  b  (G.  yE.  6^^  294),  and  the  figure  of  the  breast 
m&c  furnished  k  (G.  yE.  49,  153).  Hence  the  same  group  is 
sometimes  replaced  by  the  synonyme  AotpAott,  fulgor  (see  PI. 
xxxii.  456),  e.g.  T.  B.  PI.  1.  G.,  on  the  contrary,  spells  it 
"  Necht,"  in  order  to  form  the  name  of  the  new  country  "  Sam- 
Tati-Taf-Necht"  of  Italy,  hitherto  unknown. 

399-400  are  the  well-known  words  n-e^nnoT,  vobis.  G.,  how- 
ever, abuses  n,  the  sign  of  the  casus,  in  order  to  make  out  "may," 
a  new  discovery  indeed.     See  407. 

401.  The  names  of  the  viper  and  the  door-bar  being  attT  and 
cAe  {G.JE^  79,  328,  87,  43^),  we  obtain  the  word  ^ici,  exaltare. 
G.  probably  translates  the  group,  "  be  blessed." 

402.  See  400. 

40o,  the  notorious  letters  /w,  forming  the  word  t^^mic,  creare. 
G.  reads,  ''  may  repeat."  ^ 

404.  Since  the  child,  called  J)^  fgul),  '^/>oc,  expresses  kr 
(PI.  ii.y,  116),  it  expresses  ^1J  (gul),  at«^A,  mansion,  and  not,  as 
G.  fancied,  a  part  of  the  word  "  repeat." 

405,  the  not  unfamiliar  ne,  and  which  G.  took  for  "others." 
Comp.  T.  S.  xii.  where  it  is  translated  by  dk  xai. 

4U6,  as  we  have  seen  (221,  236,  243,  343),  called  d^^p*.,  xnp 
(qara),  involves  the  word  dpt,  ^^'^^  (gera),  which  means  cibus, 
aliment  in  general.     According  to  G.,  it  signi6es  "  name." 

407.  See  399.  G., having  forgotten  that  hthhott  means  vo6is, 
and  never  vos^  brings  out  '•  your." 

408.  The  image  of  a  branch  of  a  tree  refers  to  the  root  )'y  (ek 
or  ok),  lignum,  arbor,  the  corrupted  lyii,  the  Arabic  K^y  («ga)» 
the  Chaldean  yx  (ag)?  lignum,  ^C'^^j  related  with  the  Ger.  Ast, 
Sanscr.  asthi,  Lat.  hasta,  perhaps  also  with  oci,  tamariscus ;  for 
which  reason  it  expresses  very  often  aJ^^  e.g.  in  n&u}Te,  a.  n&HTc, 
(Young's  Hier.  PI.  65),  likewise  iwcro,  axilla,  the  shoulders  (of 
Serpentarius),  and  stands  for  ak.  PI.  xxxii.  456  ;  T.  S.  xxxvi. 
Accordingly  our  group  expresses  /w>f,  viz.  TND  (meak),  inde  k 
longo  tempore.  G.  brings  out  ''for  years,"  and  he  will  be  so  kind 
as  to  show  in  what  language  mk  signifies  "  for  years." 
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409,  finally,  represents  the  palm-tree,  Aht,  which,  according 
to  Horapollo  (i.  3,4)  signifies  both  the  year  and  the  month  aJ^ot, 
to  wit,  because  the  Egyptians,  as  it  is  known,  frequently  called, 
in  their  chronological  reports,  the  month  a  year  (see  Ideler's 
Chronology),  owing  to  the  root  of  iwAoT,  i  e.  D2y  (abat),  mutavit. 
See  G.  -^.  75,  342.  Even  the  name  of  the  year  n:t*  (shanah) 
involves  the  same  idea  »/«/^W/,  because  of  the  root  n^^  (shanah), 
mutavit,  iteravit,  revolivt.  The  Chs.  were  so  foolish  as  to  main- 
tain that  the  palm-tree  expressed  "  runapat,"  the  year,  and  the 
crescent  "  iwAoT,"  month.  However,  this  absurdity  proceeded 
from  some  manuscripts  (T.  B.  31,  7;  34,  i  ;  43,  3,  etc.)  which 
put  rnp  before  the  palm-tree,  whilst  the  latter  simply  expresses 
the  word  *'  circulus"  (anni).  Moreover,  the  crescent  never  ex- 
presses ado^^  but  m?z,  //J^V,  and  Menes.  In  short,  the  palm-tree 
expresses  df  and  ^,  e.g.  in  &6ht,  house  (H.  O.  South  ii.  23),  6  in 
iwTooTi,  yei^id/ca  (T.  S.  iii.),  njn  (beneth),  Virgo,  T«^nc,  Thebae, 
etc. ;  accordingly  here  the  word  iwfioT,  year. 

This  is  my  grammatical  and  philcflogical  commentary  to  the 
so  long  sealed  Tablet  of  Pompeium,  and  I  hope  that  none  of  its 
409  words  have  been  misunderstood.  I  know  the  difficulty  of 
correctly  translating  entire  hieroglyphic  texts  since  1826;  it  is 
the  same  which  aflects  the  Hebrew  literature,  from  the  fact  that 
the  same  consonantal  combinations  express  very  different  no- 
tions. E.g.  13  (br)  admits  at  least  nine  different  versions ;  from 
the  letters  ad^  ada^  ada/i^  it  is  possible  to  bring  out  still  more 
significations.  Suppose  that  a  Hebrew  copy  of  the  Old  Testa- 
ment, written  without  the  Masoretic  vowels,  came  into  our  hands, 
how  difficult  it  would  be  to  translate  these  old  writings,  no  ver- 
sion being  known.  The  same  is  the  case  with  the  old  Eg^-ptian 
literature.  And  yet  the  old  Septuagint  interpreters  have  demon- 
strated the  possibility  of  translating  the  Hebrew  Testament  under 
the  same  circumstances.  It  is,  therefore,  possible  to  revive  the 
whole  of  the  ancient  Egyptian  literature  by  means  of  sane  prin- 
ciples, which  is,  however,  impracticable  by  the  instrumentality 
of  Ch's  theory,  as  the  following  specifications  will  make  clearer. 

PARALLELS  OF  THE   SINGLE  (5ROUPS. 

Since  the  death  of  Prof.  M.  Uhleman  in  Gottingen,  and  Prof. 
H.  Wultke  in  Leipzig^  I  presume  there  are  not  two  persons  in 
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existence  who  know  the  nature  of  Champollion's  and  the  author's 
hieroglyphic  systems.  It  will  be  instructive  for  everyone,  finally, 
to  see  with  his  own  eyes  the  totally  different  results  of  the  two 
theories. 


THE    WRITER. 

GOODWIN. 

1. 

The  chief 

The  Prince, 

2. 

of  power, 

President, 

3- 

the  king 

Keeper 

4- 

of  the  heavens 

,  of  the  seal, 

5' 

the  creator 

Companion 

6. 

of  the  cloak 

of  the 

7- 

verdant 

javelin. 

8. 

of  the  earth, 

? 

9- 

the  builder 

Prophet 

10. 

of  power 

of  Har, 

11. 

all 

Lord  of 

12. 

hidden 

Heb- 

^3 

in  the  world, 

nu. 

14- 

the  builder 

Prophet 

15- 

of  the  deities. 

of  the  gods 

16. 

the  regent 

of 

'7- 

of  the  country, 

Sah, 

18. 

the  builder 

• 

Prophet  of 

19. 

of  all  nations, 

Samtati 

20. 

the  weaver 

of 

21. 

of  the  hotels 

A- 

22. 

numberless 

hehu 

23- 

on  the  earth, 

the  country. 

24- 

the  stitcher 

Spiritual  supe- 

25- 

of  the  constel- 
llations 

of               [rior 

26. 

on  the  heaven, 

the  Un, 

27- 

delighting 

chief- 

28. 

everyone ; 

man 

29. 

the  weaver     • 

of  the  Priests 

30. 

of  the  vesture, 

of 

31' 

the  cloth 

Sechet 

32' 

of  the 

in 

33' 

plantation 

the  land 

34- 

delightful, 

• 

35- 

on  which 

whole. 

36. 

all  nations 

Samtati- 

37- 

originated ; 

Taf-Necht, 

38. 

the  progenitor 

son  of    . 

39- 

of  the  con- 
queror 

the  master 

THE   WRITER. 

40.  of  the  hideous, 

41.  the  builder 

42.  of  the   glory 

of  the 

43.  illustrious 

lord, 

44.  Ihe  manager 

45.  of  the  garden 

46.  terrestrial 

47.  of  all  nations, 

48.  namely,  of 
49  the  governor, 

50.  together  with 

51.  the  manager- 

ess, 

52.  the  governess, 

53.  his  consort, 

54.  who  says : 

55.  I  am 

56.  the  lord 

57.  of  the  deities, 

58.  the  lord  El, 

59.  the  lord 

60.  of  the  hosts, 

61.  the  king  of 

62.  the  countries 

63.  the  artistof  the 

64.  illustrious  re- 

gent, 

65-  together  with 

66.  his  sons; 

67.  his  right  eye, 

65.  that  is 

69.  the  majesty  of 

the 

70.  sun ; 

71.  his  left  eye, 

72.  that  is 

73.  the  splendor 

74.  of  the  moon ; 

75.  his  face, 


GOODWIN. 

of  the  house. 
Prophet  of 
Amun- 

Ra 


Shat- 

? 
tat-Samta- 
ti- 

Afanch, 
born  of 
the  lady 

Anchta ; 

? 
saith : 
O! 
Lord 
of  Gods, 
Chnum, 
King  of  the 
double  land. 
Ruler  of  the 
districts, 
who  risest 
to  enlighten 

the  earth 

? 

whose  right  eye 
is 
the  Disk 

Solar, 

whose  left  eye 
is  the 

? 
Moon, 
whose  spirit 
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76.  that  is  is 

77.  the  vault  Shu  from 

78.  of  splendor,  nostrils 

79.  the  tabernacle  his 

80.  of  luminaries  issues 

81.  being  fixed  the  wind 

82.  on  its  bosom,  of  the  North 

83.  Again,  to 

84.  I  created  en- 

85.  the  men  liven 

86.  other  creatures 

87.  all,  all : 

88.  the  poor  man  I  am 

89.  and  thy 

90.  the  rich  men,  Prophet, 

91.  and  my 

92.  the  souls  heart  is 

93.  in  the  according 

94.  water,  to  ways 

95.  and  thy, 

96.  sorts  (I)  have  been 

97.  all  of  I 

98.  the  souls  faithful 

99.  of  the  field  unto 
100.  and  thee, 
loi.  the  woods;  not 

102.  I  made  have 

103.  the  shape  made 

104.  of  the  man,  I 

105.  the  filament  a  dwelling, 

106.  of  the  muscles,  except 

107.  the  cuticle  dwelling 

108.  of  the  skin  thy, 

109.  together  not 

no.  with  the  hair  turned  awav 

III.  of  the  man,  I  have 

1X2.  likewise  from  doing 

113.  the  beard.  

114.  I  made  

115.  the  egg  

116.  of  the  child  

117.  within  

118.  the  man.  

119.  I  wove  Everyone's 

120.  the  heart  heart 
X  2 1 .  for  ? 


1 

rHE  WRITER. 

GOODWIN. 

122. 

many  joys, 

rejoiced. 

123. 

pleasures 

there  was 

124. 

many 

exultation 

125. 

in  the  house, 

in  every  house 

126. 

and 

on 

127. 

outside  of 

seeing 

128. 

the  mansion. 

what  hast 

129. 

I  made 

done 

130. 

the  virtue 

thou 

131- 

of  the  man 

for  me 

132- 

to  search 

to 

133- 

to  benefit 

advantage 

134- 

even 

? 

135- 

his  own  ones 

their 

136. 

by  many  joys 

many 

137- 

in  contemplat- 
ing 

and  manv 

138. 

the  building 

times. 

139- 

grand ; 

Thou  didst 

140. 

in  seeing 

give  me 

141. 

the  pride  of  the  entrance 

142. 

imperial  house  to  the  palace; 

143- 

the  court 

the  heart 

144. 

of  the  god 

of  the  god 

145- 

kind, 

good 

146. 

high-minded 

was  pleaded 

147- 

in  the 

? 

1 48. 

heart 

? 

149. 

to 

with 

150- 

everybody, 

my 

151- 

the  image 

words. 

152. 

of  the   great 
Lord 

Grant 

153- 

for  thy  sake, 

thou  didst 

154- 

who  made 

to  me 

^55- 

again 

the  oil 

156. 

a  multitude  of  of  gladness 

joys 

157- 

by  making 

in  that  didst 

158 

for  thy  behalf 

thou 

159 

this  chamber 

spare 

160 

the  domicile 

? 

161 

of  the  Creator 

'Egypt. 

162 

of  the  earth, 

? 

163 

who  planted 

Thou  didst  put 

164 

loving 

kindness 
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GOODWIN. 

THE  WRITER. 

GOODWIK. 

165. 

in 

into 

207. 

of  the  nations 

Asia 

166. 

the  heart 

the  heart 

208. 

in  the  circuit 

? 

167. 

of  the  regent 

of  the  ruler 

209. 

of  the  world. 

? 

168. 

towards 

of 

210. 

I  made 

? 

169. 

the  generation 

Asia, 

211. 

the  valleys, 

? 

170. 

of  the  circuit 

? 

212. 

the  glens 

killed 

171. 

of  the  earth. 

? 

213. 

of  them. 

they 

172. 

I  created 

? 

214. 

the  many  riv- 

many 

173- 

the  cloth 

? 

ers 

174. 

of  the  gods, 

councillors 

215- 

with  my  arms 

of  companions 

175- 

the  court 

his 

216. 

my  own  ones. 

my. 

176. 

of  splendor 

did  honor 

217. 

Moreover 

Not 

177. 

for  the  men, 

to  me, 

218. 

I  worked 

he  raised 

x78. 

delighting 

he  gave 

219. 

the  face, 

hand 

179. 

everj'one. 

me 

220. 

worked 

his 

180. 

I  joined 

the  post 

221. 

the  voice 

against 

181. 

the  vesture, 

of  chief 

222. 

of  man. 

me. 

182. 

I  wove 

of  the  Priests 

223. 

the  two  eyes, 

eyes 

183. 

the  garment 

of  Sechet 

224. 

the  limbs 

were 

184. 

of  Isis* 

in  Es- 

225. 

of  the  two 

dull. 

1S5. 

house 

? 

arms. 

186. 

the  grain 

se- 

226. 

the  eyelids, 

Afterwards 

187. 

of  the  mother 

nem 

227. 

the  eyelashes. 

? 

188. 

of  all. 

Chief 

228. 

the  pupil, 

? 

189. 

I  wove 

of  the  Priests 

229. 

the  nose, 

? 

190. 

the  garment  of  of  Sechet 

230. 

the  ears, 

? 

191. 

the  southern 
land 

on  the 

231. 

I   thy  great 
God; 

Thy  Majesty 

192. 

and  the  north- 

double land, 

232. 

too 

? 

ern  land. 

233- 

I  formed 

said 

193- 

I  spun 

Head 

234- 

the  man 

to  me  : 

194- 

pudendum, 

of  the  Park. 

235- 

especially 

Go 

'95- 

the   limb   of 

Me 

236. 

the  walking 

thou 

man, 

237- 

according 

to 

196. 

I  devised 

defend 

238. 

to  the  Lord 

Suten- 

197. 

for  thy  sake 

thou  didst 

239- 

autocrat 

senen 

198. 

the  limb 

? 

240. 

of  the  world. 

? 

199. 

muliebre 

in  the  battle 

241. 

I  devised 

Be  thou 

200. 

for  populating 

of  the 

242. 

the  socket. 

diligent 

201. 

the  regions 

Greeks 

243- 

the  leg. 

? 

202. 

all  of 

? 

244. 

the  shin-bone 

.       ? 

203. 

the  earth, 

? 

245. 

the  arm. 

? 

204. 

conformably 

when 

246. 

the  hand. 

? 

205. 

to  the  Creator 

smite 

247. 

the  feet, 

to  traverse 

206. 

great 
iv— 2—5 

thou  didst 

248. 

the  palms, 

the  regions 
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249.     the  fiesh 


of  the  arm, 

the  flesh 

of  the  elbow ; 

woven 

I  have 

the  vessel 

for  effusing 

water; 

further, 

I  combined 

the  girdle 

261.  of  thy  gut. 

262.  Again, 
I  stitched 
the  scrotum, 
the  testiculi 
on 

thy  body, 
the  comb 
of  the  feet, 
I  thy  Lord, 
autocrat 
of  the  world. 
Again, 
I  planted 
the  hairs 
on  the  skull. 
I  contrived 
the  kettle 
of  the  brain, 
the  canal 
of  respiration. 
I  made 
the  palate, 
the  teeth, 

285.  the  throat, 

286.  the  voice 

287.  for  uttering 

288.  words, 

289.  songs 

290.  delightful 

291.  for  comforting 

292.  the  heart. 

293.  I  am 


250. 

251- 
252. 

253- 

254- 

255- 
256. 

257. 
258. 

259- 
260. 


263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 

273- 
274. 

375- 
276. 

277. 

278. 

279. 

280. 

281. 

282. 

283. 
28^. 


GOODWIN. 

alone 

? 

? 
by  thyself. 
Embarked 
I  for 
Uat- 
Ur 

? 
Not 
I  feared 

? 
difficulty. 
Not 
I  disobeyed 

? 

■ 

? 
thy  command, 
reached 
I 

Suten- 
senen 

? 
Not 

was  hurt 
a  hair 
of 
my 
head. 

The  beginning 
was  observed 
in  accordance 
with  that 
commanded 
thou  hadst; 
in  the  end, 
thou  gavest  me 
a  long 
space 
of  repose 

? 

? 

? 
01 


THE  WRITER. 

294.     the  emanator 


295 
296 

297 

298 

299 

300 

301 
302 

303 

304 

305 
306 

307 
308 

3C9 
310 

311 
312 

313 

314 

315 
316 

317 
318 

319 
320 

321 
322 

323 

324 

325 
326 

327 
328 

329 
330 

331 
332 

333 
334 


of  the  Lord, 

the  servant 

of  god 

that, 

the  image 

of  the  mighty 

El, 
The  lord 
of  the  host, 


GOODWIN. 

ye  priests, 

all 

who  serve    . 

this 

god, 

great 

Chnum, 


king 

of  the  double 
land, 
the  illustrious    Har  of 

king 
of  both  hemi-    the  horizons, 

spheres, 
the  conqueror  Lord  of 
of  the  enemy,    all  things, 
the  prince  the  spirit 

beneficent,         beneficent, 
the  germ  in 

of  the  Lord        Suten- 
autocrat  senen, 

of  the  world,         ? 
the  likeness       Turn 
of  the  Creator,  first 
the  tutelar  god  in 

of  the  capital    

city,  

the  regent         king  of 

of  the  nobility  

and  of  

the  vulgar,         

the  Lord  

of  the  hosts,       

the  Lord  

of  the  planets    

and 

the  signs,  

the  planter         

of  the  honored, 

the  planter        generations 
of  the  servants,  the  kingdom 
the  crusher        for 
of  the  rebellion  the  ruler 
of  the  of  the 
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335.  subjects 

336.  of  the  king, 

337.  the  progenitor 

338.  of  his  darling, 

339.  the  comman- 

der 

340.  of  the  army,, 

341.  whose  glory 

342.  of  vengeance 

343.  to  the 

344.  ark 

345.  of  heaven 

346.  extends, 

347.  the  suppressor 

348.  of  the  man 

349.  attacking 

350.  the  mighty  god 

351.  [the  lord] 

352.  of  the  host, 

353.  the  likeness 

354.  of  the  chief 

355.  of  the  capital 

356.  dwelling, 

357.  the  germ 

358.  of  the 

359.  regent 

360.  in  the  dark 

361.  of  dwelling, 

362.  the  Lord 

363.  King, 

364.  the  progenitor 

365.  good. 

366.  Offer 

367.  a  share 

368.  everyone 

369.  of  you, 

370.  weave 

371.  robes, 

372.  raiment, 


GOODWIN. 

lands 

? 
son 

beloved  his 
to  be  king 

of both  lands 

who 

comes 

to  the 

heavens 

? 
and 
behold 
therein 

? 
Chnum 
king 

of both  lands 
Tum 
in 
sanctuary  his 

? 

? 

? 

the  great  god 

who  approach- 

the  shrine    [es 

of  the  king 

of  Lower  and 

Upper  Egypt, 

Un- 

nofer. 

May 
remain 

name 

your 

upon 

earth 

? 


THE   WRITER. 

373.  gRitnents, 

374.  mantles 

375.  of  flax 

376.  for  the  great 

god, 

377.  the  Lord  of 

378.  the  hosts, 

379.  and  who 

380.  surpasses 

381.  the  power  of 

382.  the  Cabiri, 

383.  the   zodiacal  • 
.    gods, 

384.  the  Decani, 

385.  the  Lord 

386.  autocrat 

387.  of  the  world, 

388.  the  creator 

389.  glorious 

390.  of  the  king, 

391.  the  author 

392.  of  the  web 

393.  of  the 

394.  universe, 

395.  the  author  of 

396.  all  nations, 

397.  who  acquired 

398.  glory 

399.  for 

400.  yourselves, 

401.  who  exalted 

402.  you, 

403.  who  prepared 

404.  a  mansion 

405.  and 

406.  aliment 

407.  for  you 

408.  since  many 

409.  years. 


GOODWIN. 

? 

m 

? 

in  favor 
with  Chnum 

king 

of  both  lands, 

while 

ye  say, 

May 

the  gods, 

the  eyes 

who  are  in 

Suten- 

senen 

? 

? 
be  favorable 
to  reverence 
his, 

the  devoted 
to 

district 
his, 

Samtati- 
Taf-Necht. 
May  be  blessed 

? 
ve 

? 
yourselves. 
May 
others 
repeat 
names 
your 
for  years 
and  years. 


Such  are  the  fruits,  since  1824,  of  Ch's  world-renowned  hiero- 
glyphic system.  It  will  be  conceded  that  since  the  invention  of 
typography  no  greater  absurdity  has  been  printed  on  our  globe. 
It  is  true,  our  Chst.  has  more  or  less  correctly  translated  a  few 
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hieroglyphs  by  guessing,  but  science  wants  no  guess-work,  and^ 
besides,  many  such  hieroglyphic  figures  express  very  difterent 
words  in  other  places.  The  axe,  e.g.,  does  not  always  sig^nify 
"god,"  as  the  Chts.  imagined,  but  also  h;  the  heart  signifies  not 
only  "  heart,"  but  also  "  soul,"  and  so  on. 

The  question  will  be  asked  :  how  came  it  to  pass  that,  during  a 
hieroglyphic  text  logically  ?  Answer :  because  CTh.  knew  not  that 
period  of  fifty-six  years,  no  Cht.  was  able  to  translate  any  entire 
the  Egyptian  literature  originated  from  the  primitive  Alphabet, 
and  not  from  an  original  ideologic  writing ;  that  the  same  litera- 
ture was,  in  general,  a  syllabic  one,  as  was  discovered  in  1826; 
and,  especially,  that  each  of  the  630  hieroglyphs  signified  the  two 
or  three  consonants  contained  in  the  name  of  the  figure,  as  wras- 
discovered  in  1844  ;  that,  moreover,  the  language  of  the  ancient 
Egyptians  was  a  Hebrew  dialect,  and  not  the  modern  Coptic* 
All  these  particulars  of  the  writer's  theory  are  now  confirmed  by 
the  Pompeian  Tablet,  as  the  sequent  catalogues  will  evince. 

SYLLABIC   HIEROGLYPHS  IN  THK  PREMISES. 

The  following  hieroglyphs  are  enumerated  according  to  their 
natural  series  established  in  my  Grammatica  -^gyptiaca.  To 
make  the  list  more  complete,  a  few  examples  are  added  taken 
from  our  bilingual  monuments. 


Figures. 

Heaven 

Star 

Sun 


Values. 


I . — Hca venly   Objects* 

Names, 
kur 


ph 
kb 
kr 


Sunbeam 

fiOT^OT 

Moon 

JM.«^n 

Clouds 

ivAooAe 

11. 

Figures. 

Names . 

Tellus 

fie^Hi 

Words  and  References 
llITfe    Cj>H.       26,    345. 

333  176. 

;x:po'V'^»  »^P®»  »^7?  j6«^P«^,  288; 

xi)(no^^  152,  43,  64,  422,303; 

xupia,  i.  d;    crepe,   303,  43; 

OCPo,  T.  S.  xdtpot;^  442  &  pas. 

BotAot,  78.  426;    Epiphanes, 

R.  S.  iniieT.  PegasuR,  astr. 
firjv^  men-sis,  pass.  Menes,  astr. 
kll,kl,kr  ^AcoiAi,  ciAeA,  hotAoX,  i&oX- 
*cA,  T.  S. 

Geographical  Objects, 

Values.  Words  and  References, 

bk  fitoH,  6&H1,  circuit,  46,  23,  162, 

240,  272,387;  ii.^,  317;  Avne, 
105,  107. 


bb 


mn 
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Figures. 
Mountains 

Mount 


Names. 


Values. 

kb 


Words  and  References. 


■e^OOTT 


tb,  tp 


Catacomb 

^(on 

hp,  hb 

Cave 

6h6 

bb 

Meadow 

&JM.0111 

mn 

•Garden 

accoM. 

km 

Arboretum 

oinH 

sn 

Acre 

13K 

kr 

Boundary- stone 

oipeT 

bt 

Fence 

(T\o 

kl 

:Sand 

^x 

1,  r 

Sea 

JM.Hp« 

mr 

Vir 


Homo 

Woman 

Waiting 


Joying 
Kneeling 


R&n,  HHen,  434,  171,  203.  209; 

<yon,  5)3,  248. 
TOTT&o,  8;  TOn,  82;  xeA,  415; 

aiD,    170*   208;    Ti^iro,   263; 

duo,  223. 
^&>6,  Petamenophis,  etc. 
BottAott,  79,  429;  R.  S.  viii.  29 
njD,  share,  portio,  367 ;  ^JM.en€, 

T.  S. 
3COM.,  45;  iy&>M.,  T.  S.  &  pass. 
u|Hn,  456.  [T.  S. 

Fpacxo!;,  455;  crpo,  I.R.  atop, 
ovoT,  i.  c;  nV  i5»  62,  213,  203, 

i35»  335i  402»  409- 
accoiAi,  440  R.  S. 

^A&A,  ^«^AiX,  T.  S.  1.  iii.  xviii. 

MHpe,  mare,  94,  257;  M.&^po, 

T.  S. ;  Mjipe,  libatio,  T.  S. 

III. — Human  F'igures  not  ornamented. 

Words  and  References. 
^IIR,  I  am,  55,  293. 
xopo^^  ii.  1, 116, 386,404  &pas.; 
XGUp6(:^  442  ;  T.B.  87,  2 ;   Koi- 

pavoc:^  239,271,311,386,116; 
ac^kA,  404. 

A.UI,  28,  49,  88,  97,  118,  iji,  147, 
195,  222,  234,  219,  216,  254, 
104,  III,  150. 

^&j«.,  306  &  pass ;  T.B.  1,1,  etc. 

^iJM.e,  T.  B.  15,  18,  19  &  pass. 

«^jM.OTrtt,  389 ;  &JM.om,  Sarcoph. 
Vien. 

^aipeci^^  122,  136,  156,  214,  290. 

AcoHi,  6iac,  Libra,  Astron. 


Figures. 

Names. 

Values 

Man 

i^noH,  Bh:K 

ank 

Child 

vynpi,  ^)]} 

kr 

&ui.  B^K 


jtiotte 


ash 


hm 
hm 
mn 


ui&ipi,  yoLtpo)  kr 
^e^^  bk 

IV. — Human  Figures  ornamented. 

The  ram-headed  man,   ^&m.-7Ki    the  almighty  Being,  PI.  i.  a,  231,  350, 
300,  231,  376,  58. 

[.^</.— Sometimes  other  insignia  are  conjoined  with  this  figure,  e.g.  the  solar  disk,  the 
ostrich  feather,  the  sceptre,  forming  adjectives,  of  which  the  signification  will  be  found 
below.] 

The  man  with  the  Urzeus-snake,  ^i^M  acop,  king,  422. 

The  man  with  the  sceptre,  ^^nm  a^pHni,  king,  336,  314. 

The  kneeling  with  the  papyrus-stalk,  ^iJM.e,  yapi&Tl^^  consort,  53. 
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Phthah  with  the  double  crown,  ^oht  n€6,  314. 

The  shouting  with  the  ostrich  feather,  ^acpcj^jm^^^  214. 

Sitting  with  the  hostage,  mhoi,  RXini,  (ToXn,  statue,  299. 

The  thrasher,  ^ire,  ht;  ^itc,  to  spin,  193. 

The  blind  man,  fieXAe,  bl,  OTPtoXt,  ^yn,  I93»  436,  445- 

V. — Human  Limbs  from  the  head  to  the  toes. 


Figures. 


Skull 


Brain 


Names. 
H&P& 


Values, 
kr,  kl 

ank 


Head 
Hair 

kp,  kb 
kp,  kb 

Tail  (barba?) 
Optic 

K«kii  (Zop) 

kp 
Ohpt 

Ej'e-lashes 
Pupil 
Iris 
Nose 

j6ip 

3J,  cTA-uia. 

knh 
ar 
kr 
kb,  kp 

Palate 

sb^sb 

kk 

Tongue 

A«.c  (pph) 

Ik 

Mouth 

d«^pdk. 

kr,  kl 

Tooth 
Atlas 

Orgva 


Joying 

Beating 

Fighting 


}t:*.  dens 


shn 
tt 

hpt 


inaf,  nnr.  j^drja  kr 

KoA^  kl,  kr 


ms 


Words  and  References. 

HOpH,  420  ;  i&ip,  228;  d«wpOv 
149,  117,  121;    K*.p«^,    228;  \>])y 

379»  232. 
«wnd,  411;    eh^K,  75;    di^ax(:y 

40,  52,  i.  a. 
445;  HA.&,  277;  HH&,  370. 
HA.n,  ^p,  110,275;    nN3,    ^hAi, 

431- 
Hophra,  T.  S.  xv. 

^onT,  ^\j   iiT«k^,   161 ;    T.  S. 

iv.  0(p£e(:  (signs),  373;  ^oht 
(ej'e),  67,  71. 

atcn^,  227;  !2cii«^o,  347. 

«^p,  i57»  129,  223;  ^«  (with)  50. 

Hop,  442  and  passim. 

Kcofi,  424;  K«^n,  62;  ^OT*iT,  ca- 
put, 315;  iiA«^,  342;  atfijOT, 
289;  ctoii  (iifijii),  333. 

in.  T.  S.  xvi.  xvii.  xxi.;  R.  S. 
pass.  d«kj6,  283;  T.  B.  160,  3. 

T.  B.  65.  I  ;  2,  2;  23,  I,  2;  153, 
5.  7»  etc. 

K"ip,  221;  no.  417;  atoX,  f)3^ 
368.  188;  Chaldaea,  415,  416; 
;6pe,  401  ;  .(TiwAoat,  hcA:^, 
236,  243;  divpo,  147;  XOfiOipTj^ 

I ;  7y.  343- 
uiiiic,  27,  34. 

Young's  Hier.  PI.  68;  Dl.  T.  B. 

155,  2;  TiwTfe,  T.  R.  X.  34. 
^ooT*T,  loi ;  ^onT  (combine), 

109;  ^OUT  (again),  273,  258^ 

217,  262. 

Aepxepr^^^  430;  isc^A,  327  and 

passim. 
T.  S.  V.  ;    compare    xokd(^eeUy 

xokdio, 

JM.&C,  199. 
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Figures. 

Names. 

Values. 

Arm 

Jk^^ 

mh 

Club 

^iTe 

ht 

Weighing 


Penis 

Grenimen 

Gut 
Leg 
Foot 

Going 


She-goat 


Figures. 
Lion's  claw 


Lion's  tail 
Fox 

Turtle 


r^ 


tn 


Hand 

T«w«wT 

tt 

Finger 

•»^ 

tb 

Breast 

Ri6e 

kb,  kp 

Heart 

^HUT 

krt 

TOO* 

HHlf 
dHT 


tk 

kn 
kt 


(TA-oac,  (tA-cot    kit 


RAT 


TOOTft 


pt,  pd 


tt 


Thumb 
Nail 

rh6 

ht 
kp,  kb 

VI.- 

-^Ui 

xdrupeds 

Figures. 

Names. 

Values 

Horse 
Cow-horn 

lizno 

-C   hpp 

tp,  tb 

Calfs-head 
Ram 
Sheep,  buck 

A(roA. 

•  • 

akl 

al 

bk 

<r^oc,  ry 


ks 


Words  and  References. 
A.MA.^1,  350,  444,  325. 

^«Te,  37»  397 ;  ♦«^»  daxiloipt^y 

etc.  nn,  37>  205,  397. 
n3n»  T.  8.  xxxiii.  xxxiv.  xxxv. 

&  pass. ;  tone,  tonus,  286. 
TOOT,  246,  443,  etc. 
•e-6&,  myriad,  10,000,  &  pass. 
Hon,  PI.  ii.  I ;  R6>6,  392,  429. 
court,  143 ;  xapdia^  98, 92 ;  cor, 

292,  148,  166,  120. 
THO^,  TAat,  genimen,  R.  H.  PI. 

X.  328,  330*489-, 
RHU,  115,428;  T^V:^^  pass. 

j6eT,  261  (colon). 

o'A.OTe,  265. 

*13,  membrum,  195 ;    ^onT,  63 ; 

OTftT,  123;  HOT,  280. 
mi.  incedere,  247;  tat-c,  269; 

T&&Te,  141 ;  Athothis,  433. 
^OT,  242,  442.  [333. 

RC06,  pass. ;   RCOOTT,  289 ;  Cfon, 


Words  and  References. 

TUn,  Hippone  city,  etc. 
ATOOiri,  429,  430  ;  T6>ii,  T.  S. 

T6>A,  106;  T.  S.  ^OTH,  180. 
(TAh,  7TX1  accoiAi,  pass. 
i)^K,  i.  a,  322,  325. 
ficoR,  regent,  307  ;  Aor,  servant, 

321 ;  OTTCoac,  Germ.  Backe,  75. 
doc,  deus,  16. 


VII. — ^uadrupeds^  b.  wild. 

Names.  Values.  Words  and  References. 


ac^MH 


km 


Cauda  (f6HT, 
c.  cat) 

6&,u|OTrp 


|kt 


bkr 


opt 


RHMC,  Egypt,  R.  JS.  ;  2e.6>M, 
book,  T.B.  pa5*s. ;  rxty\p,  T.S. ; 
2S.OM,  power,  2;  2s.com,  host, 
323 ;  2K.OM,  kettle,  278. 

HCOT,  pass. 

^^;f;y7^eC,432;    "ip3,  observare, 

3^37- 
e^ovT,    niDK,  T.  B.  36,  a  ;  83, 

2;   161,  3,  4. 
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Figures. 

Name?. 

Values. 

Words  and  Beferences. 

Lizard 

np:K 

ank 

eitdwQie,  T.S.  viii.  ix.  z. ;  H.  0. 
pass. ;    T.  B.  i,  16  ;    2,  2,  65; 
I,  etc. 

Figures. 
Feather 


Nest 
Vulture 

Eagle 

Owl 

Sparrow-hawk 

Gander 

Roasting 

Cock 

Hen 

Pullet 
Anas,  duck 


Figures. 

Queen-bee 
Scarabseus 
Scorpio 

Figures. 
Uracus 
Viper 

Eared-snake 


VIII. — Birds  and  their  parts. 

Names.  Values.  Words  and  References. 

M&^i  (jki&ffti)     mk  jM.&^i,   411  ;    jM.&^i,    arm,  215; 

MHiy,  122,  124,  156,  136;    J0» 
i.  a,  413,  414,  152,  231 ;  MO!3£9^» 

77,  etc. ;  jtn&uii,  dXede7a^  H.O. 
passim, 
mh  MO^,  luminaries,  80;  T.  B.  17, 

16;  54»3;  142,7- 

mt  ji(iA(T)Tr,  187;    (Tm-jidOTrT,  437; 

T.  B.  pass. ;  jm.&t€,  R.  S. 
hkm,  hk    (poeviTC^^  T.  S.  ix.  211. 

mlk  "|i)C.  pass.  431;    AieA.&ae.,  309. 

kr,  kl        XUpcO<:,  atop,   382,    390,  431, 

436,  418,  305. 
kn  Kcn,  38,  337,  422 ;  (Toit^,  260. 

hpt  259;  T.B.  17,  89;  78,  2,  6,  9,  etc 

rk  p&u|i,  G.-^.  67,  286;  T.  B.  17, 

16,  88,  38,  3,  42,  II,  etc. 


RHlf 

^OUT,   OTtTCO 

ep2£.6> 

[H&p&]nin? 

^160 TI  ? 


Figures. 


Palm 


bb,  pp      Urrj-tkiOT,  IKTTO^^  Astr. 
9A11C0T1  UTTTa/jLac    hpt    nv    22,  68,  72,  76,  83,  434. 
(«^)2tco«^  akth  dxrrc,  glorj.     341  ;    T.  B.    17, 

20,  42,  49. 

IX. — Insects. 

Names.  Values.  Words  and  References. 

^i)D,  melek  mlk        /iljkcTa,  3,  363,  413. 

(xdvydapo^         tr  T«^p,  -in.  dur,   103. 

(tAh  kl  !2e.oA^,  T.  S.  iii.  xxx.  435. 

X. — Serpents  and  Irishes, 

Names.  Values.  Words  and  References. 

&KCopi  kr  (R)oirpo,   PI.  i.  r,  e;  64,  43. 

3c.«^T-'-4i.  13^13  (tet) 

kt  2t€T,  48,  233,  etc.  [175. 

9_6j6  hb,   hf     96>6,  218,  220,  391,  398;  ^Hni, 

XI. —  Trees ^  Shrubs^  Plants^  Flowers. 

Names.  Values.  Words  and  References. 

(&)£lHT  bt  dw£OT,  409,  429,  456. 


SBYFFARTH — THE  HIEROGLYPHIC  TABLET  OF  POMPEIUM.    265 


Figures. 

Tamarisk 

Branch 

Papyrus 


Names.  Values. 

OCI  OS 

1^,  Ast,  a'vr  akt,  a.r 

!3s.6>jtii,  ^^}  km 


Papjrus-stalk      k^m. 


km 


^edge 


Lattice 


«OtU8 


c&pi,  Rd^pi         kr 


60Te 


2£.&110p 


bt 


kp,  kb 


Ear 

a^K,  liabb 

hb 

«heaf 

9_C0Tp 

htr 

Straw 

TCOK 

tk 

Flower 

I&lt,   R&n 

kn 

Poppy 

(ite)M&n 

mn 

Campanula,  Glocke 


glk 


Words  and  References. 

HejkiC,  360;  G.JE.  77,  361. 
T.  S.  xii.  xxxvi.  408,  411,  456. 
HHMe,  R.S.  V.  43,  ufHM  (HDip) 
T.  S.  xxxi.  ;    RHJM.,  360,  192; 

RJM.€,    200. 

RHJM.e,  T.S.  ix.  etc. ;  acoJM.,  ket- 
tle, 255;  2£.Ci>Jtll,  host,  378;  2S.OM, 

natio,  396;  accoM,  host,  19.  36, 
47,  60,  302,  352,  378;    id/iTj^ 
PI.  I  d,  etc. 
(R)o'Tpo,  218,  142,  59,  270,301, 

362,   33o»  377»  385»   238,  422, 

423;  <rep€,  191. 
^oiriT,  324;    T.  S.  pass.  9011T, 

14, 18,  41 ;  T.S.  iii.  pass,  otot, 

90;  OTOT,  o5aroc,  230,  etc. 
^ih6  (j6ih6),  Aries,  Astr.  pass.,' 

425;  nar.  t.s.  ii. 

^on,  west,  T.S.  xvi.  &  pass. 
«^-o^irp,    T.  S.  x\'iii.  bis  ;  IDy? 

R.  S.  iii.  27. 
T6>iy,  provincia,  pass. 
RHn,  progenitor,  T.  S.  v.  437. 
//Jfwy,    M«^n,   74  ;    jtnoite,  128; 

Menes,  Astron. 
^A.02£.,  308,  450,  pass. 


Figures. 

Names. 

V 

•Gourd 

crAo 

kl 

Bean 

(R)OTpO 

kr 

Spelt 

66>T€, 

bt 

Grain 


Figures. 
Building 
Chamber 

Court 
Door-bar 


j&p€ 


XII. — Fruits  and  Seeds, 

Values.  Words  and  References. 

uioA^,  T.  B.  154,  5. 
acop,  291 ;  Bocharis,  447. 
OTOT,  n%  40;    T.  B.  84,  I,  15, 

25,  40,  2,  78,  4;   OT6>T^,  fun- 

dere,  T.  S.  x.  9. 
i&pe,  ^ip,  T.  B.  passim. 


kr 


Names. 
RCOT 
RTfic,    7\2p 


XIII. — Architecture. 

Values. 
kt 
kb,  kp 


hp 
sp 


Words  and  References. 
RtoT-nOT'^,  temple,  R.  S.  pass. 
^OOT,  Rofi,  T.  S.  xiii.  xii.  and 

pas.;  3e.co6>6e,  146;  (S'oot,  264. 
Hof,  court,  51,  44,  142  &  pass.  " 
u-on,  114,  235,  329;  T.S.  XV.; 

coTen,  T.S.  xxv. ;  chot,  T.S. 

xxix.;  COTO,  T.S.  xix.  i,  etc. 
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Figures. 


Step 
Skiff 
Mast 


Sistrum 

Cake 
Book 


Names.  Values.  Words  and  References. 

M,OTM  mk  3D*  MHUi,  410  and  paasim. 

3to(A)i,  m^      kb  RHeii,  99;  HtoB,  292  &pa88iiiu 

T«.p  tr  Tcop,  fixing,  81,  427 ;  Trajanuv 

etc. 

XIV. — Furniture  of  Houses  and  Temples. 

Words  and  References. 

Hisis,  Hosiris,  184  and  passim.. 
OTi&e,  T.S.  vii.;  nice,  T.S.  xx. 
^Top,  15, 18,  57, 144,  297;  ^to'V, 

T.  S.  xxxiii'.  etc. 
<rXoT,  265,  439,  440;   jftcWoT, 

212. 
notrxe,  448;  ^onr,  316  &  pass. 
noqpi,  133,  14s;  mqi,  28r,  etc. 
^po^,  Mum.  And. ;  h€{^  leg, 

Papp.  memb.  ^ 

hAihi,  image,  T.S.  ix.  vi.  zxix.. 

xxxi.  XXXV.  &  pass. 
KOTR€,  T.  S.  xxxiv.  XXXV.  etc. 
atojki,  D%  multitude,  435  &  pas. 


Figures. 

Names. 

Values. 

Throne 

^ice,  KD3 

ks,  hs 

Table 

iiaxre 

bk 

Axe 

^&THp 

htr 

Knife 

(TOpTft 

krt 

Handle 

n^y 

nt 

Lute 

h:i^ 

nbr,  nfr,  nf 

Rattle 

KeAH\ 

kl,   kr 

R^ini 


kip 

kk 
km 


XV. —  Vases,  Vessels^  Baskets,  Measures  of  capacity ,  and  the  like. 


Figures. 
Amphora 

Chalice,  cup 

Well-bucket 

Pot 


Names. 
UI&UJOT 


kll 


6S 


Box 
Coffer 


Hamper 

Coffin 

Basin 

Can 
Inkstand 


Values.  Words  and  References. 

hpt  ^oiriT,  head,  pass. ;  ^out,  388; 

e^OTT,  374,  etc. 
q>'V,    205;    ahot,  436;   c^oiTT,  6,    173; 
Abydos,  pass. 
crAiA,  burnt-offering,  T.  S.  and 

R.  S.  pass. 
U|€U|,  equal,  R.S.  vii.  11,  etc.; 
T.S.  pass.;  vgcoui,  cow;  uj«^vg, 
meal;  lyiiyi,  punishment;  vge, 
must;  u|&iyi,  bitler,  pass. 
RcA-coA  kl  (Tcoi^e,  mansion,  PI.  i.  b\  Ob. 

Harm.  pass. 
Rikii  kp  Kd^n,  country,  434,  etc. ;  rtthh, 

159  ;    a-fi,    nose,  229  ;    |yinc, 
T.  S.  ix. 
(tAh^,  G.  Korb      klb  in  (ToA^i.  421 ;  kr,  kl,  I.  R,  xi.  27. 
(c)kAii  kl,  kr        !>ccoiA€,  domicile,  21. 

2tOM,  DJN.         km  ^iMe,  /'tt/^^J,  G..¥.,  36,  30;  T.S- 

pass. ;  ^OJM.,   brass,    T.  S.  37.. 
Rifi(ROT*3ti)       kn  RHn.  357,  454.  [etc.^ 

MeA&,  JM.ep&-6  mr  MHpe.  415  ;  G.  -E.  97,  507. 
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Figures. 


Bowl 


Names. 


Values, 
kl,  kr 


Words  and  References. 


Goblet 

dwIlOT 

apt 

Vat 

ra 

bt,  pt 

Globular  vase 

n^T 

nt 

Effusing  vase 

6e6e 

bb 

Stay,  pecten         hh^,  ^n 
Weaver's  shuttle  hot 


(R)oirpo,  xupeo(:,  44,  51,  4x8^ 
295,  56;  atoA,  ^3,  87,  202  and 
pass. ;  atpo,  30,  305 ;  X^P^> 
201;  R.S.  xiv.  19;  T.S.  xzxvii. 
17;  </K^,  i)m,  119- 

AircT,  na,  ^cooiriT,  433. 

6oTe,  40;  iieT,  68, 72  &  pass. 

iiTe^  427  and  pass. ;  m^t  88. 

tkOT&OTf  reverend,  priest,  pass.; 
6d&e,  294;  weaver,  29, 182, 189. 

XVI. — Regalia^  Apparel^  etc. 

Words  and  References. 
^6>n,  PI.  i.  a,  h;  it,  passim. 
Iiy,  108;  RcX,  252. 
notrfi,  R.  S.  and  T.  S.  passim  \ 

no6i,  H.O.  pass, 
passim.     See  G.  ^.  105,  554. 
RA.1C1,  30,  181,  etc.*;    Fpaixociy 
xopcifT^,  355,  454.  [R.S. 

^oiTe,  373;  ^OT,  442,  etc. 

-1>13^  X^*^P^^  *7;  =«^oA,  i)3,394. 
412,  421;  PI.  I,  a;  350,  300. 
66>H,  i.  a;  61,  331,  and  passim. 


Words  and  References. 
U|01l,    282,    210,   84,  102,    172,    5, 

8,  and  pass. ;  ceitni,  flax,  375; 

CHfil,    244. 
<rpO,    2tpO,   332,  452,  412. 

418,  430,  and  passim. 

TW  plurality,  pass.;    13.    limb, 

198,   224,  434;    ^iofi,   154;    \n 
(hu,  his),  66;  oitcot,  351. 
&M&Te,    245  ;    atiitMOVT,  437 ; 

MHTe,  medium;  G.-^.  1 13, 592. 
(TAn,  T.S.iii.;  ^cn,  T.S.  xxx.; 

(Tcon,  R.S.  ix.  40,  X.  51 ;  Hcon, 

together,  65.  424. 
^ih6,   268  ;    Ri^n,   T.  S.  xvii. ; 

2c.11,  T.  S.  XX.  etc. 
o-sTtoT,  T.S.  xxix. ;  otroT,  flesh, 

340,  414- 


Figures. 

Names. 

Values. 

Crown 

^6>lt 

hn 

Peruke    RA.«wqT 

(r«^A  ^coottt) 

kl,  kr 

Shawl 

hottBt 

nb 

Web 

&jM.oni 

mn 

Kerchief 

R&ICI 

ks 

Apron 

2s.eA. 

kl,  kr 

Chain 

^ITft 

ht 

Mat 

DC^P*^            ! 

kr 

Sceptre 

acpnni 

krp 

Pedum 

ficoR 

bk 

XVll.—Spinni 

ng-,  Kn 

Figures. 

Names. 

Values. 

Hatcheled  flax 

cenni 

sp 

Thread 

RcA. 

kl,  kr 

Thread-roller 

RcA 

kl,  kr 

Clew 

^OUT 

hpt,  bt 

Woof 

MO-TT,    ID 

mt  • 

Warp 

R&ii,  licium 

kp 

kb 


pt,  bd 
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Figures. 
Weaving 
Web 


Figures. 

Plow 
Pickaxe 

Spade 

Sickle 

Harrow 

Yoke 

Traces 

Whip 

Halter 
Thrashing 

Press 


Figures. 

Warring 

Bow 

Arrow 


Lance 
Beater 
Plane 


Names.  Values.  Words  and  References. 

H&n  kp,  kb      acne,  generation,  169;  nation. 

K6>6  kp,  kb      Ha>6,  392;  aeon,  PI.  ii.  i.  [207. 

XVIII. — Agriculture. 

Names.  Value?.  Words  and  References. 


<rpe,  13K 


tr 


Tcope 


am 


sk 


kr  J6p€,  T.  S.  ix. ;  T.  B.  PI.  xli.  *. 

mr  M€pc,  164,  435',  338;  R.S.  pass.; 

AHMpc,  T.S.  viii.  demot. 
THp,    19,  47,  396,  419;    «^p€fi, 

pass. 
MRiy,  :c.  438;  Mdyio^  438**; 

poy.  439»  and  pass. 
•e-OTTMC,  •e^«^JM.i€,  551,  and  pass. 

astron. 
;t^D,  c&^€,  classis,  T.S.  passim; 

CHj6,  H.  O.  pass. 
Tcop,   274  ;     Caphthor,   T.  S. ; 

taA.o,  ^^Jl,  T.  S.  xvi.  xxxiv. 

etc. 
kAihi,    ^epcfi,     ^^»    image, 

pass.,  299. 
6&H1,  the  world ;  PI.  ii.  4. 
^ou|,    TOxT,    regio,  provincia, 

pass.;  TO(r,   33;    Ttoiy,  304; 

T6>R,  robe,  371. 
^cjidi,  leader,  348,  384  ;   ^am, 

homo,  pass. 

XIX. — Arms  and  other  Implevtents, 


C6>iye,  C6>K 

inv  Tcop 

KAini 

ton,  ^^^ 


tr 


kip 

bk 
tk 


hm 


Names. 

niTe 


Values. 

ms 

pt 

kt 


Words  and  References. 


M&C,    199. 


mucro,  pAyaipa     mkr 
Ke^ive^^  kk 

UJHJM.-UIHJM.         kms 


13^3  (Put),  Libyae,  pass. 

Sate  (Kate),  (TCTiTtoT,  csedere, 

passim ;  niori.  triticum,  T.  S. 

xxxiii.  186. 
fiaxdfno^.    Passim.  [pass, 

RC^^,  T.S.  xxix. ;    R.S.  ii.  58.  & 
u|ejM.U|i,     ^^.     worshipping ; 

T.  S.  xxxiii. ;  R.S.  iv.  7. 


This  catalogue  of  151  syllabic  hieroglyphs,  nearly  all  occur- 
ring on  the  Pompeian  Tablet,  each  of  which  expresses  the  two 
or  three  consonants  contained  in  the  name  of  the  figure,  will  suf- 
fice to  convince  every  reader  that  Ch's  theory  —  "  no  hieroglyph 
expresses  a  syllable" — was  a  complete  failure.    Hence  it  came  to 
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pass  that  Brugsch  could  not  translate  this  inscription  at  all,  and 
from  which  Goodwin  only  obtained  downright  nonsense. 


HEBREW  ROOTS  IN  THE  PREMISES. 


It  is  true,  the  principal  blunder  of  Ch's  theory  was  his  con- 
tinual negation  that  any  hieroglyphic  figure  expressed  a  conso- 
nantal syllable;  but  the  second  one,  that  the  language  of  the« 
ancient  Egyptians  was  the  modern  Coptic,  turned  out  to  be  not 
less  fatal.  The  language  of  the  whole  ancient  Egyptian  litera- 
ture was,  as  Josephus  testifies,  Upa  dcdkexro^^  that  is  to  say,  a 
Hebrew  dialect.  It  ig  absolutely  impossible  without  the  Hebrew, 
which  furnishes  the  words  and  grammatical  forms  wanting  in  the 
Coptic,  as  well  as  the  original  orthography  and  pronunciation  of 
Coptic  words,  to  translate  any  entire  Egyptian  text,  and  hence  it 
came  to  pass  that  G.  concocted  so  many  absurdities  from  the 
Pompeian  Tablet. 


DJK 
11TK 


agam 

adon 

adir 

or 

egor 

agal 

akal 

ogen 

achar 

atad 

ish 

okel 

ikar 

el 

el 
alah 

alu 

amah 

amun 

emeth 

ana 

anach-nu 

enosh 

anaqah 

ap 


OReM 


kom 
kam 
okem 


9&THp 

hater 

eip& 

ira 

OTCCp 

user 

<rX«w 

gla 

atoA.9^ 

kolh 

j6&pO 

chnro 

TCOT 

tot 

d^U| 

ash 

j6pe 

chre 

(Tpe 

gre 

&iA. 

ail 

A.OTrA.Ai 

lulai 

aAott 

alu 

M&^i 

mahi 

^MO'V'tl 

amun 

onf6 


am 

anch-n 

onch 

enashe 

awo 


kettle,  pont. 

reed. 

doleful. 

lord. 

magnificent,  god. 

metal,  splendor. 

girdle. 

weaving. 

cloth. 

ear. 

back. 

strengthen. 

man. 

corn. 

plowing. 

ram,    strong. 

towards. 

lamenting. 

pupilla. 

cubit. 

creator. 

honesty. 

I,   I  am. 

our  souls,   we. 

I  am. 

lizard,    many. 

also. 


370 

KPK 

mpK 

mpK 

nn« 

nn3 

^2 
^2 

13 
«13 

n"'3 

hV2 
1P3 

nn 
nn 

2h  ^J 

2} 

X3:i 

yna 

113 

1.13 

1.13 

b^: 

113 

113 

nT3.  TT3 

K1"'3 

!^^3 

*^^3 

V3 

T3 

^3       , 

n-i>3-i)3 

3^3 
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epod  e<|>0'TT  ephut  mantle. 

open  • .  •  time. 

ekbah  t€6  teb  finger. 

ekel  ...*....  neighboring. 

akar  ^C^^^  chala  fortress, 

aqa  &ih  kie  goat, 

aqadah  &ae.^  akth  duck. 

aqadah  dxTi^^   glance. 

aron  p&n  ran  box. 

athah  coming,  going. 

baar  6a>p  bor  well,   fountain, 

baba  finA  beb  cave, 

ba^  A(fi)eiR  a(b)ik  bread,  ^Sxo^. 

bad  OTeT  wet  separating  one. 

bad  OTT&T^i  wathi  thread. 

bad  limb. 

bada  ^out  hopt  devise,  join, 

bohef  fiefie  bebe  empty, 

beth  ATCT  awet  house,   domicile, 

baal  OTTCoXe  wole  lord,    mighty. 

biqer  watching. 

bath  cJ>«^T  phat  fat,   vat. 

bath  female,   virgin. 

gab,  gaf  («^)^OT  (a)hv  back,   G.  Buck-el. 

gab  ^fi  gb  nose,   hump. 

gebe  Riifii  kebi  basin. 

gabia  at  on  kop  vase. 

gadad  (rero'OT  getgot  cutting. 

gabar  (Ta^pi  gari  striking. 

gahar  ui^wipi  shairi  genuflecting. 

gub  ujOTO  swo  flowing. 

gul  KcX  kel  rolling. 

gur  atcoiAe  koile  dwelling,   X^P^' 

gur  ^oirp  hur  fearing,  revering. 

gagag  Rc^-Re^^  keh-keh  cutting. 

gida  coT€  sote  ^»Te,  thread,   spinning, 

gil  (r£.\  gel  vase,  nb:  (galah)- 

gil  xatpo^  ReA  time. 

gll  u|&ipi  Y^aipO)  exulting. 

2ir  limestone. 

gol  (TeA.  gel  vase, 

gulgoleth  R&P&  kara  skull.  ^ 

galab  rAihi  klipi  cailare.  rku^eeP. 

gelah  o'eA.  gel  vase, 

galal  rAcoA  klol  vase,   urceus. 

galal  ^(oiAj  kloili  bearing. 
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kd:i 

goma 

accoM. 

RdwM. 

papyrus. 

^1 

gamal 

s'^^m.O'tK 

gamul 

camel. 

P 

gen 

vyiiH 

8hne 

garden. 

nnn 

gerah 

^ip 

^ip 

"1313,  grain. 

21 

tob 

«y«wv 

shav 

good. 

rm 

dadah 

TOOTft 

toote 

walking. 

nn 

dor 

time,   period. 

v/n 

dosh 

TOUI 

dosh 

statera,   ta^o. 

«3n 

daka 

T&^O 

taho 

T6>R,    fixing. 

non 

damah 

•••••• 

image. 

mn 

darar 

•»pe 

thre 

turning,   making. 

n^n 

haga 

^IR 

hik 

daemon. 

Nin,  \n 

hva 

€q,    «.q 

(h)af 

he,   he  is,   he  was. 

iin 

hod 

oirOT 

(h)wot 

vigorous. 

■i^i^n 

halal 

^eA.oA.1 

heloli 

jubilant. 

i^i^n 

halal 

eieA.eA. 

helel 

clearing,   splendor. 

nn 

hOD 

^6>ll 

hon 

mighty,   ruler. 

1 

hf 

€q 

ef 

being. 

T 

hf 

A-sro 

avo 

and. 

ni 

woth 

OTrA,TA, 

wata 

plurality. 

n2T 

gebach 

lyeire 

sheve 

sacrifice,    altar. 

anr 

gahab 

U|(0^(d& 

shoheb 

glistering. 

in? 

gahar 

2£.epe 

kere 

burning,  splendor. 

air 

gab 

lyOTTO 

shvo 

flowing,   effunding. 

-IT 

ger 

KpO 

kro 

border. 

ynr 

gero 

f6pe 

chre 

seed. 

y^T 

gara 

(Tepe 

gere 

sowing. 

P1T(D) 

(ml)graq 

H&pTTR 

kalyk 

chalice,   G.  Glocke. 

n-iT 

gereth 

epTCo 

erto 

span. 

Nnn 

chaba 

;x;€ii,  ^on  chep 

absconding. 

ran 

chaboth 

e:;rrfti 

hepto 

baking. 

jn 

chog 

ui&io 

shago 

feast. 

iijn 

chagor 

otrcep 

chuger 

girdle. 

Din 

chut 

^ITft 

hite 

sewing. 

oin 

chut 

^(OC 

hos 

thread. 

i^in 

chul 

HcA. 

kel 

dancing,   turning. 

^in 

chol 

(9.)o^ 

hoi 

stone,    sand. 

i)in 

chol 

&A.A.6>H 

halloe 

phcenix. 

<i';f5in 

chule(l) 

TftAeX 

telel 

dancing,   rejoicing. 

Din 

chum 

HHM 

kem 

black,   dark. 

nin 

chorj 

ROpI 

kori 

window. 

non 

chitah 

I6>T 

iot 

barley,   hordeum. 

non 

chitah 

CdwTe 

sate 

sown  field. 

Don 

chatam 

•e-6>M. 

htom 

muzzling. 

n^n 

cheth 

^«i€IT 

hait 

vestibule. 

nn 

chek 

iSduS 

chach 

palate. 
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hhn 

chalfil 

j6eAj6oA. 

qhelchol 

killing. 

hhn 

chalal 

A.0TA.&1 

(h)lulai 

trumpeting. 

on 

chom 

^Hjtn,  lycoM  chom 

warmth,   summer 

ion 

chemet 

^JkiOT 

hmot 

beauty. 

l^Dn 

chomek 

^jtnac 

hamk 

vinegar. 

ion 

chaiuar 

U|€JtllHp 

shemer 

leaven. 

noK' 

sliemer 

lyeMHp 

shemer 

leaven. 

c^n  Rab. 

chop 

R&n 

kap 

pecten  pedis. 

5\sn 

chapap 

fiHfi 

(h)beb 

covering. 

-i^n 

chakar 

Hep-CO 

kerso 

vestibule. 

npn 

chaqah 

^6>R 

hok 

cutting. 

mn 

charath 

jfteWoT 

chellot 

incision,   valley. 

-i^n 

cheker 

Hep-CO 

cherso 

vestibule. 

nnn 

chathah 

^OTft 

bote 

fearing. 

^^nn 

chathul 

^-e^cop 

hathor 

cat,   G.  Kater. 

2^1: 

tol) 

TOirfio 

tubo 

good,   clean. 

hhr^ 

talal 

tA.k 

tie 

founding. 

KJD 

tene 

basket. 

jn" 

yada 

R«^^ 

kati 

knowing. 

ni)^ 

ialud 

OCPoi 

chroti 

begetting. 

D" 

yim 

:x.OM. 

kom 

plurality. 

xr 

yeka 

acOR 

kok 

finishing. 

-in- 

ither 

traces. 

3K3 

keeb 

^nfii 

hebi 

lamentation. 

-IX" 

yeor 

i&po 

yaro 

river 

133 

kebod 

COTPfillT 

subet 

honor. 

133 

kabad 

Ul^lT 

sphit 

revering. 

jn3 

kohen 

^on-T 

hon-t 

priest. 

P3 

kun 

posted. 

33-13 

kokab 

CIOT 

siv 

stare. 

113 

kur 

C§jp6> 

cbro 

stove. 

T'3 

kid 

ate^T-tji 

kat-fi 

snake. 

'T'3 

kid 

^TH 

hte 

arrow. 

n33 

kaka 

R6> 

ko 

likeness. 

b 

kol 

ROA 

kol 

together. 

nb 

kalah 

^cypo 

huro 

deficiency. 

ni)3 

kalab 

intercalate. 

3lb 

kelub 

corbis. 

^^3 

kcli 

(tA 

gl 

child. 

^b 

keli 

<r\ 

gl 

raiment. 

i)^b 

kalil 

(Ta^iA 

galil 

burnt-offering. 

nb 

kalap 

R^mi 

Y)jj(pecu 

forming,    image. 

1D3 

kamoD 

•^^iMO-irit   cuminum 

cumin. 

XD3 

kise 

9ice 

hise 

throne. 

^3 

kap 

e'en 

gop 

pecten,    vola. 

^3 

kap 

coffer. 
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n&3 

kapap 

Rdwn 

kap 

weaving. 

-iinaa 

kapthor 

Cyprus. 

n-i3 

kara 

a'pH 

gre 

ditching. 

na 

kara 

o^p^ 

gra 

shank,  crura. 

na 

karak 

H€A.ae. 

kelk 

genuflection. 

m3 

karath 

(TOpT 

gort 

character. 

ma 

karath 

(TopTe 

gorte 

knife. 

mD 

karath 

0*0  pre 

gorte 

conqueror. 

(n):n3 

kethon- 

(eth) 

u|-»Hn 

shthen 

Y^CTiov^  cotton. 

^b 

lo 

^A.1 

hli 

not,    no. 

PPb 

laqaq 

XiwC 

las 

tongue,   G.  Lecke. 

D 

ma 

JM.& 

ma 

place. 

IKO 

mean 

since,   indea. 

3D 

mag 

Me^ 

meh 

multitude,   jm.cu|. 

3D 

mag 

MHUI 

mesh 

venerable,   Manes. 

mD 

madah 

M&TC 

mate 

mighty. 

mD 

rooach 

MOH-JtUCK 

mok-mek 

thinking,   considering 

XriD 

moka 

JtH&UlI 

mashi 

orient,    east. 

niD 

magacli 

Moac^^ 

mokh 

girdle. 

HD 

moach 

MOK 

mok 

brain,    thinking. 

KHD 

macha 

Miuie 

mishe 

battling. 

ro 

min 

jtnen 

men 

from. 

K^JD 

melo 

M&pic 

maris 

basin. 

ni)D 

melach 

JtUHpft 

mere 

mare,   sea. 

?linD 

melek 

king. 

TI^jp 

melek 

queen-bee,   [liXcTza^ 

nsbD 

meleketh 

queen. 

n3D 

mana 

offering. 

^3D 

meni 

JtH&lt 

man 

moon,   yUJyv'. 

yjD 

mana 

&jM.oni 

amoni 

taking. 

yoD 

roasa 

MHiy 

mesh 

mason. 

nvD 

megeh 

m«^j*(t) 

mach(t) 

entrails. 

nxD 

makah 

•   L 

sweet,  ^G.  Mazen. 

-nD 

marar 

JM.Hp€ 

mere 

mare,   sea. 

«n: 

naba 

HAT 

nav 

seer,   prophet. 

nnj 

nabah 

ne6 

neb     ""^ 

lord. 

n3 

nebo,  luq  "^ Avoij6e^ 

Mercury  ^ 

the  dark^one. 

hi^ 

nebel 

noqpi 

nofri 

nablium,  good. 

m 

naga 

striking. 

m} 

nida 

lustration. 

5ii: 

nop 

eminent. 

no: 

natab 

suppressed. 

nw 

napach 

itiqi 

nifi 

respiration. 

(CD 

saba 

c«w('8r)«^ 

sa(v)a 

G.  sauf-en,  drinking. 

310 

sug 
iv — 2 — 6 

Cdw^e 

sahe 

division. 

274 
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ni2D 

mzv 
D3y 

n^V 
h:v 

py 
niy 

^^v 

iiy 

-iiy 

niy 

Ty 

Try 

ii:y 

n^y 

i:y 
i:y 

rv 

n:k'y 

py 

ivy 

3py 

^py 

ipy 

nL^y 

yjs 

ns 
nns 
rna 
n:D 

nna 

X3V 

3nv 


sikuth  cabin. 

gab  (THne  gepe  cloud. 

abotah  ofiice,  service. 

abat  uyifi'V  ^^or  mutationi  year, 

^ugah  !2e.6>2s.  kok  cake,  KOTRe. 

cgel  &(roA  agol  calf, 

e^lotb  Ad'o^Te      agolte  chariot,  wagon, 

edah  &t&  ata  multitude,  host. 

(idea  garden 

gud  K6>T  kot  return,  again, 

gul  uiHpi  sheri  XOpo^     child, 

gup  A.q  (g)af  flying,  fly. 

iver  fie'We       belle  blind, 

gor  iy«^P  shar  skin,  hide, 

gur  €ip&  ira  aes,  ore. 

geg  o'^o-c        kho-6  goat, 

agag  2£.coac         kok  strong,  mighty, 

gatar  ^(oTp  hotr  sheaf,  bundle, 

gir  ^ip  hir  city,  fort, 

gal  9.P^>  ^^^^  adding,  upon, 

golah  CO  A  ol  lifting,  oblation. 

emeq  valley. 

anad  htc  nte  and,  together. 

anad  handle. 

gana  o'en-o'ii      gen  cane-re,  singing, 

ek  u|H  she  tree,  branch, 

akad  o'ct,  u|Ot    ged  caed-ere,  cutting. 

akan  strong,  hard. 

oker  rAh  oirccp  coflin,  girdle. 

aqab  following. 

aqal  o'oA^         golh  cloth, 

aqar  vyipe  shire  sterility,  famine, 

asah  cuj6>  esho  bristly,  (TU^^  sus. 

poah  r|>H  phe  heaven,  region, 

pag  6^U}  besh  immature  figs. 

paga  begging. 

padod  OTOT  wot  divide,  one. 

pag  nic€  pise  burning,  purifying, 

pach  n&iy  pash  cord,  rope,  filament, 

pacha  ficoR  bok  ruler,  king, 

pachag  etOiTy  qecr  bog  springing,  dancing. 

panah  considered. 

pishthe  flax. 

pathah  prophesying. 

kaba  rh^  tba  legion. 

kahab  yuco^        shohb  flame,   lightning,   holocaust. 
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^rnromr 

khl,  khr 

^A. 

hra 

light,  sun. 

Si:; 

kahal 

ui&ipi 

Xaipco 

jubilation. 

in^ 

kohar 

acepe 

kere 

south,  burning. 

11^ 

kud 

(TtoT 

kot 

fish,  fishing. 

m:f  "•^ 

kava 

stcootri 

kovi 

cippus,  skiff. 

■^.12f 

kur 

!2e.po 

kro 

hard,  pressing,  etc. 

IVJ 

kur 

2s.ep 

ker 

sharpening. 

112? 

kor 

2£.Op 

kor 

fortress. 

17 

kik 

H€R 

kek 

plate. 

n^^ 

kalach 

(TeX 

kel 

bowl,  platter. 

ni):f 

kalach 

^Hac 

hlek 

sweet,  happy. 

Kxrij^f 

kliao:a 

lyoA.^ 

sholh 

cross. 

i)i)-^ 

kalal 

HAooAe 

kloole 

obscuration,  fog. 

i6if 

ke]o 

(TAA-ft 

gale 

lame. 

i^^^ 

kelakal 

(ly)HeAiiiA.   kelkil 

tinkling. 

TO^ 

kauiach 

:X.JKQi 

kme 

generare. 

nas 

kemach 

from  the  beginning 

pif 

kanan 

watching,  caring. 

mjnf 

keadah 

^ITft 

hite 

caBte(na),  chain. 

ya^ 

kapa 

^co6,  ^oq 

^  hob 

snake. 

-la^ 

kapar 

Tewfinp 

taber 

dancing. 

-IS 

kar 

(3'Op-<3' 

gor 

enemy. 

m2f 

karah 

(R)pH 

(k)re 

portion,  division. 

njns 

kir^ah 

UI&AOTKl 

[  shaluki 

wasp. 

-P 

qab 

ujine 

shipe 

cabus,  mensura. 

3P 

qab 

(S'on 

gop 

coffer. 

nap 

kubah 

KTHH 

kype 

chamber. 

3?3p 

qaba 

atiOTft 

kiwe 

stealing,  robbing. 

V 

kaf 

vyfico 

shbo 

cord,  R«^ii. 

noip 

qomah 

lycJA- 

shem 

altitude. 

r|ip 

qop 

!2e.6>-4 

kof,  (^)«^iie  caput. 

n:p 

qana 

OTTOn 

won 

having. 

n^p 

qana 

KHtt 

ken 

creating. 

Kip 

qara 

f6«kp&, 

kara 

crying,  ujaA. 

nip 

qarath 

tropre 

gorte 

knife. 

yn 

ra^a 

pewiye 

rashe 

quietness,  joy. 

i^NK^ 

shaal 

u|AA. 

^alal 

praying. 

sheba 

cew(u|)fi€ 

sabe 

seven. 

shagal 

concubuit. 

wr 

shava 

jya^qe 

shafe 

desert,  desolation. 

yiv 

8hub 

con 

sop 

again. 

7r)u 

T    • 

shivah 

uion 

shop 

making,  creating. 

TIE* 

8hor 

H&A. 

kal 

bos,  bull. 

r<? 

6hen 

tooth. 

ts^c^ 

shesh 

u|e(it)c 

shes 

byssus. 

13K 

sakar 

vycTep 

shger 

deed,  prize. 
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DC'  shcin  cjioir         smu  name,  celebration. 

ytDC^  shama       cmh  sme  hearing. 

riwbc^  sheraona  lyMO-rn      shmun  eight. 

l^\y  stimosh      lyeMiyi       shemshi  ministering. 

n^C*  shanah       splendent. 

U^^\y  shnaim      chat  snau  two. 

nab'  sapah         c^o-TOT   spho-tu  lip. 

I^yc*  eair  ^^P  shar  capricornus. 

lyb'  sear  wi*^P  shar  hair,  hairy. 

pb*  saq  COR  sok  sack. 

tD^31C*  sherbit      lyepficor     sherbot  sceptre. 

P|lt»>  sarap  (serpens)  burning. 

VIV  shereah      uipuyp         shersher  U|&P)  eradicating. 

jyZ^  sltcsli         &ce,  co     ase,  so  sex. 

C^C^  shesh         ui€(ii)c       shes  byssus. 

nv  slieth         uiOT  shot  cushion. 

n  th  Te,  ^,  TH  te,  ti  artic.  fem.  ilia, 

nnn  Iheba        -o^fiA  thba  box,  T&161. 

in  tliaf  Tcofi  tob  signing,  cross. 

in  thaf  TOOT  tov  mount. 

in  that  dwelling,  house. 

nin  thafa  residing,  residence. 

lin  thor  cyclus. 

yisn  thalk         breast,  &6pa^, 

n^n  thana         ta(ii)i        ta(n)i  giving. 

ypn  thaka     Tewiy,  ta9_o  tash  establishing.  • 

nun  thorah     ?TekAo  talo  law,  constitution. 

(pin  thor(en)    Tiwp  tar  mast,   of  which   the  root  is^ 

T6>p,  infigere^  and  not  \T\  (ranaD).  sonum 

iremulum  et  stridulum  ededity  as  Gese- 
nius  imagined.     Lex.  861. 

This  catalogue  of  nearly  400  Hebrew  words  occurring  on  the 
Pompeian  Tablet,  the  Tanis  Stone,  and  some  other  inscriptiohs^ 
will  suffice  to  convince  the  reader  that  the  Egyptian  language 
originated  from  the  primitive  Hebrew.  If  it  had  been  necessary, 
it  would  have  been  an  easy  matter  to  have  reduced  a  much  greater 
number  of  Coptic  words  to  Hebrew  roots.  We  predict,  more- 
over, that  our  Hebrew  Dictionaries  will,  sooner  or  later,  undergo 
the  more  corrections  and  improvements,  the  more  Egyptian  texts 
will  have  been  grammatically  translated. 

THE      Q^U  E  S  T  I  O  N  S  . 

Having  seen  with  his  own  eyes  what  nonsense  the  Pompeian 
Tablet  contains  if  translated  according  to  Ch's  system,  the  reader 
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is  urgently  requested  to  answer  the  following  questions,  without 
which  the  truth  will  never  come  to  light. 

I.  Is  it  true  that  Ch.  discovered  the  key  to  the  Egyptian  litera- 
ture, or  is  it  false  what  the  Champollionists  honestly  confessed 
in  1S45  (Bunsen's  Egypt ;  see  also  the  passage  p.  197  in  the  pre- 
mises), that  it  is  absolutely  impossible  to  grammatically  translate 
any  entire  hieroglyphic  text  by  means  of  Ch's  theory  ?  Is  it  true 
that  the  latter  was,  in  this  respect,  a  complete  failure,  as  two  in- 
telligent Egyptologists,  Prof.  M.  Uhleman  in  Gottingen  and  Prof. 
H.  Wultke  in  Leipzig,  have  constantly  maintained.'^  Is  it  a  fact 
that  Ch.,  from  1824  down  to  his  death  in  1832,  failed  to  translate 
the  bilingual  R.  S.  by  means  of  his  theory.^  Is  it  true  that  the 
great  Ch't  B.  could  not  interpret,  with  the  exception  of  two  words, 
the  Pompeian  Tablet.^  Is  it  true  that  G.  could  not  translate  79 
words  of  the  Pompeian  Tablet  notwithstanding  Ch's  ''  Key  "  to 
the  Egyptian  literature,  and  that  his  interpretation  of  the  remain- 
ing 330  words  of  the  same  text  contains  downright  nonsense? 
Has  the  bilingual  Tanis  Stone,  discovered  42  years  after  the  pub- 
lication of  Ch*s  Precis, confirmed  or  refuted  this  system.*^ — It  is  to 
be  taken  into  consideration  that  L.  could  not  translate  440  hiero- 
glyphs of  the  T.  S.  at  all ;  that  he  adopted  Ch's  201  phonetic 
hieroglyphs  without  knowing  that  93  had  turned  out  to  be  wrong  ; 
in  consequence  of  which  he  brought  out  a  great  many  monster- 
words  occurring  neither  in  the  Coptic  nor  in  any  other  language 
of  the  world,  e.g.  aaan^  cynocephalus  ;  aaaiu^  time;  aaau^ 
arms ;  uau^  to  well ;  uaa^  swearing ;  tuau^  praising ;  ou^  all ; 
oaUy  office  ;  oou^  dignity  ;  aa^  chief;  u^  way  ;  oau^t  flesh  ;  and  a 
legion  of  similar  chimeras  in  Brugsch's  Dictionary.  The  same 
interpreter  of  the  same  inscription  translated,  according  to  Ch's 
system,  Cyprus  by  *'  Phoenicia,"  Phoenicia  by  *'  Cyprus"  (IIJIBJO 
kapthor),  Chaldea  by  "of  it,"  Asia  by  "valley,"  Syria  by 
"  Ruten,"  Greek  by  "  book,"  demotic  by  "  Greek,"  and  so  on. 
Moreover,  at  the  same  time  another  translation  of  the  T,  S. 
appeared,  that  of  Reinisch,  which,  though  based  upon  the  same 
system  of  Ch.,  totally  differs  from  L.  These  practical  proofs  will 
certainly  enable  every  sane  man  to  answer  the  question,  whether 
Ch*s  theor}'  is  the  key  to  the  Egyptian  literature  or  not.  Ch.  has 
his  merits,  but  it  is  shameful  to  change  a  mosquito*  into  an  ele- 
phant.    Let  us  now  come  to  Ch's  fundamental  mistakes. 
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•  II.  Is  it  true  that  the  Egyptian  hieroglyphs  originated  from 
the  primitive  ideologic  writing,  or  rather  is  the  Noachian  alpha- 
bet of  25  letters  the  basis  of  them  ?  Ch.  proceeded  on  the  flat- 
tering idea  that  the  first  man  was  not  "  created  in  the  image  of 
God,"  but  was  procreated  by  an  ape  some  millions  of  yeais  ago, 
and  it  is  probable  that  he  with  his  own  eyes  had  seen  how  this 
first  rational  being  was  developed  from  the  monkey.  Accord- 
ingly, of  course,  the  art  of  writing,  says  Ch.,  must  have  com- 
menced with  figurative  signs,  but,  after  some  millions  of  years 
(about  1500  years  B.C.),  Cadmus  invented  our  phonetic  letters, 
totally  unknown  to  the  Egyptians  {6,000  years  B.C.)  All  these 
fixed  ideas  are  contradicted  by  history.  For  history  reports  that 
900  years  before  the  deluge,  which  was  not  "  confined  to  but  a 
small  portion  of  our  globe,"*  a  book  already  existed  ;  the  Koran 
asserts  that  Noah  wrote  a  book  ;  in  the  Vedas  and  Avesta  we 
read  that  the  antediluvian  books  were  lost,  in  consequence  of 
which  the  human  race  became  wicked,  and  therefore  God  re- 
solved to  extirpate  it.  Pliny  mentions  "  aternum  literarum 
usum,"  and,  according  to  the  ancient  historian  of  the  Chaldeans, 
a  heavenly  deity,  prior  to  the  deluge,  delivered  the  art  of  writing, 
geometry,  and  other  sciences,  to  the  human  race.  The  same  Be- 
rosus  narrates  that  Sisustro,  in  whose  days  the  deluge  took  place, 
wrote  books.  Even  Diodor  (de  comp.  verb.  v.  57)  and  Tzetzes 
(Chil.  V.  2S)  testify  to  the  loss  of  the  antediluvian  books.  All 
these  traditions  concur  in  demonstrating  that  prior  to  the  deluge 
both  an  alphabet  and  written  works  existed  ;  and  who  is  able  to 
believe  that  human  society  during  a  period  of  2424  years  would 
have  remained  unable  to  represent  the  elements  of  their  spoken 
words  by  certain  characters? 

We  proceed  now  to  the  reports  according  to  which  the  general 
alphabet  of  25  letters,  inclusive  of  7  vowels,  was  saved  by  the 
man  who  outlived  the  deluge.  First,  ancient  Berosus  of  Chaldaea 
tells  that  Sisustro  (Noah)  referred  the  primitive  alphabet  to  the 
Zodiac,  and,  subsequent  to  the  deluge,  delivered  the  same  to  his 
posterity.  This  is  confirmed  by  the  fact  that  the  alphabets  of  all 
ancient  nations  agree  with  each  other  concerning  the  consecution 

of  the  letters  ^(^,  3,  c,  //),  the  number  of  the  consonants 

and  vowels,  their  names  and  characters,  as  has  been  demonstrated 

♦  Pojana,  '*  Delia  universalitii  del  Diluvio."    Poligrafo  di  Verona,  iSja.   Vol.  -xi.  p.  S45. 
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in  the  writer's  Alphabeta  gefiuina^  Leips.  1840.  Even  the  basis  of 
the  hieroglyphs  was,  as  Plutarch  bears  witness,  an  alphabet  of  25 
letters  with  7  vowels,  of  which  the  first  was  our  A.  See  PI.  xxxii. 
^,  Nos.  450-56,  where  the  coincidence  of  the  primitive  (Phceni- 
cian)  letters  with  the  Egyptian  hieroglyphics  is  demonstrated 
ad  oculos. 

Eusthadius,  one  of  the  most  enlightened  savans  of  Greece,  says 
(II.  b.  841)  the  Pelasgi  alone  are  said  to  have  saved  the  alphabet 
at  the  time  of  the  deluge  {xaza  tov  xaTaxD<T[ibv  awaax  ra  azoi- 
yv.a  /jLOuou^)^  and  those  Pelasgi  (r.  IliXajo::)  were  the  Noachides 
who  came  from  the  antediluvian  to  the  postdiluvian  world  by 
'^shipping."  The  same  we  read  in  Syncell's  Chronogr.  p.  40,  ed. 
Goar.  Par.  1652. 

Cadmus,  i.e.  the  ancestor  (r.  Dip,  kadam),  the  mythologists 
report,  invented  the  letters  by  sowing  the  teeth  of  the  heavenly 
dragon  (the  Zodiac),  and  from  these  teeth  50  giants  originated, 
i.e.  25  letters  running  from  the  left  to  the  right  hand,  and  25  oth- 
ers being  transverted  {^ouarpofTjodi^).  These  50  heros  reduced 
themselves  to  5  (the  labiales,  linguales,  dentales,  nasales,  guttu- 
rales).  by  whom  the  ancestor  constructed  Thebes,  the  ancient 
emblem  of  science.  The  same  Cadmus  was  the  first  planter  of  a 
vineyard,  like  Noah.  Remember,  moreover,  what  Strabo  (x.  3, 
p.  474)  says,  "  the  ancients  veiled  their  physical  conceptions  by 
riddles,  and  added  myths  to  their  scientific  contemplations." 

This  Cadmus,  it  is  true,  was,  according  to  the  ancients,  a  Phcu- 
nician,  but  do  not  forget  that  Pliny  distinguishes  the  Phoenicians 
near  the  shore  of  the  Mediterranean  Sea  and  those  "  ab  aeterno," 
who  are  the  Noachides,  the  ancestors  of  all  nations.  For  this 
name  refers  to  the  root  nj3  (banah),  progenitor.  See  Eusebe 
PraBp.  Ev.  ii.  p.  39,  cd.  Vig.,  where  Noah  is  called  ttowto:; 
0oci^cxeo^. 

The  same  invention  of  the  alphabet  the  Parsees  referred  to 
Kaiomorts,  the  ancestor  of  the  human  race.  According  to  the 
Indians,  Menu,  the  ancestor  of  all  nations,  wrote  a  book.  The 
Chinese  report  that  Tohi,  in  whose  days  "  the  wells  of  the  depth 
opened  and  the  columns  of  heaven  broke  down,"  who  was  "saved 
together  with  his  seven  saints,"  and  after  the  delifge  lived  150 
years  more,  invented  both  the  alphabet  and  astronom^^ 

The  clearest  tradition  in  the  same  respect,  however,  is  that  of 
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the  famous  historian  of  the  Phoenicians,  Sanchuniathon,  who 
(Euseb.  P.  E.  i.  lo)  says  that  Taout,  i.e.  the  wise  one  (njTT,  daoth), 
the  tenth  descendant  of  Protogonos,  i.  e.  Adam  (Noah  was  like- 
wise the  tenth  descendant  of  Adam),  determined  the  characters 
of  the  sacred  alphabet  in  accordance  with  the  signs  of  the 
Zodiac.  6sd^  Tdauro^,  iieiirj(rd/isuo<:  zbv  obpai^bv^  rwv  d-ewi^ 
6(pu(: — Kpoifou  TS  xac  Jaywuo^,  xai  twu  Xoenwv — darunoatv  ro'jc 
lepoh^  Twv  (Twej^scwu  j^apaxTr^pa^,  To  wit.  ^  Oipuc:  (?eaiv,  D^:b 
(panim),  even  mentioned  on  the  Pompeian  Tablet,  facies  of  the 
planets,  are  the  houses  of  the  planets,  the  12  signs  of  the  Zodiac. 
Consequently  the  first  24  letters  of  the  Noachian  alphabet  made 
full  the  12  signs,  and  the  25th  letter  coincided  with  k  (alpha),  the 
first. 

Further,  it  is  self-evident  that  the  first  two  letters  of  the  alpha- 
bet were  to  be  referred  to  the  first  sign  of  the  Zodiac,  which  was, 
at  that  time,  Taurus.  Hence  both  the  first  letter  of  the  alphabet 
and  the  first  sign  of  the  Zodiac  were  termed  P)i5K  (alep),  taurus. 

Moreover,  since  the  7  planets  of  the  ancients  (Saturn,  Jupiter, 
Mars,  Sun,  Venus,  Mercury,  Moon)  constantly  occupy  certain 
signs  of  the  Zodiac,  it  is  likewise  apparent  that  the  7  vowels  of 
the  ancient  alphabets,  viz.  a  a  e  e  i  o  u^  must  have  signified  the 
7  planets.  Again,  from  Laurentius  Lydas,  Nicomachus  Harmo- 
nicos  Manuale  L.  i.  &  ii.,  Irenaeus  c.  Her.  i.  c.  14,  7,  Pliny, 
Pythagoras  (Harmon.  Man.),  from  a  Leyden  papyrus,  and  the 
natural  consecutions  both  of  the  vowels  and  the  planets,  we  learn 
that  the  former  expressed  the  following  planets : 

ai=j),  <>'=9,  ^  =  0,  e':=5,  i^^'h^  oz^%.  »=z»2. 

Accordingly,  the  first  letter  of  the  alphabet  being  referred  to 
the  first  sign  of  the  Zodiac,  Saturn  and  the  moon  must  have  stood 
in  Taurus,  and  this  is  confirmed  by  a  very  old  tradition  of  the 
Greeks.  They  celebrated  every  30  years,  as  often  as  Saturn  re- 
turned to  the  sign  of  Taurus,  great  festivals  in  remembrance  of 
the  deluge  ''  during  which  Saturn  had  appeared  in  Taurus." 

Now,  referring  the  7  planets,  mentioned  in  the  Noachian  alpha- 
bet, to  the  aforesaid  signs  of  the  Zodiac,  we  obtain  the  following 
planetary  configuration,  which,  as  every  astronomer  knows,  can 
return  but  after  2146  years,  and  this  refers,  as  seen  by  the  sub- 
joined computation,  to  the  year  3446  B.C.,  Sept.  7» 
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Ancient  Observation. 

Saturn  u  i»    0°  —  15° 

Moon  a  i»    0°  —  15** 

Jupiter  o  9"  15**  —  30° 

Mars  I  6«   15°  —  30° 

Sun  e  4"  15°  —  30° 

Venus  (i  3*     0°  —  15° 

Mercury  e  5"     0°  —  15 


o 


Computation. 

!• 

0° 

21' 

I» 

13° 

41' 

9- 

29° 

37' 

6« 

17° 

22' 

4' 

16° 

9' 

2» 

29° 

48' 

5- 

4" 

30' 

In  the  same  year  and  on  the  same  day  the  deluge  came  to  an 
€nd  according  to  the  chronology  of  the  Septuagint.  The  subject 
has  been  discussed  more  in  extenso  in  the  writer's  '^  Unser  Alpha- 
bet," etc.  Leipz.  1834;  "Unumstaesslicher  Beweiss,"  etc.  Leipz. 
1839;  "Summary  of  Recent  Discoveries,"  etc.  N.  Y.  1S57. 

All  these  historical  reports  and  infallible  astronomical  compu- 
tations put  it  beyond  question  that  our  alphabet  existed  prior  to 
the  deluge,  that  it  was  newly  arranged  by  Noah,  and  the  Egyp- 
tian literature  (originating  (>(>(>  years  after  the  deluge,  in  2780 
B.C.,  since  Menes'  arrival  in  Egypt)  must  have  been  derived  from 
the  primitive  alphabet  of  25  letters,  and  not,  as  Ch.  fancied,  from 
the  primitive  ideologic  writing.  It  would  have  been  impossible 
to  represent  at  least  10,000  Egyptian  words  by  the  instrumental- 
ity of  630  ideologic  figures. 

III.  Is  it  true  that  Clement  of  Alexandria  (Strom.  I.  v.  4,  p. 
657,  Potter)  divides  the  Egyptian  hieroglyphs  into  two  classes, 
viz.  phonetic  and  ideologic  ones?  The  particular  passage  reads 
thus :  "  The  pupils  of  the  Egyptians  learn  the  hieroglyphic 
method  of  writing  —  ^c  f]  y-^^  ^C^^  ^^^  ^^1^  izpwziov  (TTOcj^eicui^ 
xupcokoycxri^  ij  ok  ai>ii6ohxij,  Ty^i:  8k  (TUfiSoAiXYj^  jJ  /iku  xupcoko- 
YUToe  xaza  fiiiir^aei^^  jj  dk  wantp  zpoKcxioc:  ypdiperae^  jJ  8k  ai^zcxph^ 
dr/jj-jfopuzcu  xazd  zci^ac;  aii^ey/ioui:.^^  Ch.  imagined  <TU/i6o?.exd^ 
to  signify  ideologic,  i.e.  not  phonetic.  This  is,  however,  a  gross 
blunder.  The  ancient  Greeks  never  used  the  word  (TOfiSoXcxo^  to 
express  ideologic  —  what,  at  present,  passes  for  ''symbolic." 
lufiSdlhcv  and  (TUA?A6eii^  are  synonyms ;  accordingly  <tu/i6o/jx6^ 
signifies  syllabic.  This  is  evident  from  the  context  as  well  as 
from  other  testimonials ;  for  from  the  following  words :  some 
hieroglyphs  xopcoloydzcu  8cd  zioi^  Tzpwzwp  azof^etwv^  clearly 
evidence  that  Clement  took  xupeoAoyetv  for  pronouncing  by  means 
of  the  primitive  (Noachian)  alphabet.     Now,  the  same  word  xupco- 
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Xoyzii^  is  applied  to  express  the  value  of  the  so-called  "  symbolic 
hieroglyphs**;  and  hence  it  is  self-evident  that  ideologic  hiero- 
glyphs can  indeed  express  ideologically  an  idea,  but  never  pro- 
nounce  the  latter,  it  not  being  pronounceable.  .Further,  the 
crescent,  as  Clement  says,  signifies  the  moon — xaxa  ro  xopeoAo- 
you/ieuou  ecdo^ — because  the  name  of  the  crescent  was  man,  the 
Greek  //JJi^^J,  the  Hebrew  mem\  etc.,  and  hence  it  expressed  pho- 
netically, viz.  syllabically,  the  name  of  the  moon,  man^  /^5*'7« 
This  is  confirmed  by  numberless  inscriptions,  particularly  by  the 
group  of  the  crescent  (mn)^  star  (^),  and  hand  (/),  which  express 
the  letters  mn  kt  (man  kot),  revolution  of  the  moon,  i.e.  month. 
The  name  of  Menes  was  likewise  expressed  by  the  crescent,  of 
course  by  the  letters  m?t. 

Furthermore,  Cosmas  Indicopleustes  (Cosmogr.  p.  161,  ed. 
Montf.)  bears  witness  that  the  hieroglyphs  oox  um  ypdmiaTa, 
/jLd?Mi>  yfja/i/idTcoi^  au/nSo/.a — that  is  to  say,  the  hieroglyphs  ex- 
pressed syllables.  Had  he  taken  a^jfiSoXcxo^  for  ideologic,  the 
Egyptians  would  have  expressed  a  phonetic  character  ideologi- 
cally, which  is  downright  nonsense. 

Again,  Cassiador  (Chron.  ad  Theod.  regem)  says:  ''Ob^lisco- 
rum  prolixitas  ad  Circi  altitudincm  sublevatur,  ubi  sacra  Prisco- 
rum  Chaldaicis  signis,  (^uasi  Uteris  indicantur.*'  Consequently  the 
Egyptian  liicroglyphs  must  have  originated  in  Chaldaia  prior  to 
the  dispersion  of  the  nations,  and  this  is  confirmed  by  the  R.  and 
T.  stones.  They  call  the  demotic  letters  only  ^ Acfunrcaxd  and 
Ivycbina^  domestic,  and  so  they  report  implicitly  the  hieroglyphic 
writing  to  have  originated  in  the  primitive  fatherland  of  Menes 
and  his  family,  namely,  in  Cliakijea.  Indeed,  from  the  same  coun- 
try the  Chinese,  Japanese  and  Mexicans  proceeded,  and  their 
manner  of  writing  was  likewise  a  syllabic  one,  as  I  learned  from 
Guitzlart',  the  most  erudite  Chinese  scholar  of  modern  times. 
The  Chinese  expressed,  e.g.,  the  name  of  the  city  of  Cassel 
by  two  Chinese  hieroglyphs,  of  which  the  first  sounded  cas^  the 
second  scL 

This  gross  misconception  of  Clement*s  reports  is  the  fatal  basis 
of  Ch*s  hieroglyphic  s}Stem.  It  is  self-evident  that  as  soon  as  we 
interpret  Clement,  Cosmas,  Cassiador,  the  R.  and  T.  stones,  as- 
they  read,  the  system  of  Ch.  crumbles  into  dust. 
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IV.  Is  it  true  that  each  hieroglyphic  text  consists  half  of  ideo- 
logic, half  of  alphabetic  hieroglyphs?  The  afore-mentioned 
TTpaJTOi^  (pvjdoz  seduced  Ch.  to  state  that ;  and  in  his  Egyptian 
Grammar  an  illustrating  plate  will  be  found.  However,  the  R. 
S.  and  T.  S.  do  not  contain  one  ideologic  hieroglyph.  The  very  same 
is  the  case  with  the  Pompeian  Tablet,  as  will  be  seen  in  the  pre- 
mises. It  is  an  absurd  imagination  that  the  very  same  630  hiero- 
glyphs expressed  in  one  place  a  simple  letter,  in  others  a  whole 
word  ideologically. 

V.  Is  it  true  that  regularly  each  hieroglyphic  word  is  followed 
by  one  or  more  ideologic  figures  indicating  what  class  of  things 
the  foregoing  group  or  word  belongs  to.^  On  this  fallacious  pre- 
sumption, based  upon  the  said  misinterpretation  of  Clement,  the 
Dictionary  and  Grammar  of  Ch.,  those  of  B.,  and  the  numberless 
translations  of  the  Chts.,  are  founded.  And  hence  it  resulted 
that  those  dictionaries  and  translations  contain  scarcely  one  word 
of  truth.  We  refer  to  the  facts  mentioned  under  No.  IV.  in  the 
premises. 

VI.  Is  it  true  that  no  hieroglyphic  figure  expresses  a  syllable, 
or  is  it  true  that  regularly  each  of  the  630  hieroglyphs  signifies 
the  consonantal  syllable  contained  in  its  name.^  Ch.from  his  first 
to  his  last  work  taught  that  no  hieroglyph  expressed  a  syllable, 
as  the  numerous  passages  quoted  in  the  writer's  Grammatica 
^gyptiaca,  Gotha,  1855,  pp.  xvii.  xviii.,  evidence.  The  answer 
of  this  question  will  be  found  on  the  Rosettana  which  contains 
490  syllabic  hieroglyphs,  on  the  T.  S.  containing  1340  syllabic 
figures,  on  the  Pompeian  slab  with  its  377  syllabic  images,  as  we 
have  seen,  pp.  260-68.  Everybody  will  see  wiih  his  own  eyes 
that  all  these  2207  syllabic  hieroglyphs  express  the  two  or  three 
consonants  contained  in  the  respective  names  of  the  hieroglyphs. 
Since  then,  on  an  average,  every  hieroglyphic  inscription  con- 
tains 60  syllabic  figures  in  100  hieroglyphs,  whilst  Ch.  constantly 
denied  the  existence  of  syllabic  hieroglyphs,  it  is  natural  that  nei- 
ther he  nor  his  followers  could  translate  any  entire  hieroglyphic 
inscription  without  manifesting  absurdities,  as  the  Pompeian  Ta- 
blet, in  the  premises,  abundantly  substantiates. 

VII.  Is  it  true,  what  Ch.  taught,  that  the  language  of  the  an- 
cient Egyptians  was  the  modern  Coptic,  or  else  was  it  not  rather 
a  Hebrew  dialect.^    Josephus  calls  the   language,  subject  to  the 
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Egyptian  literature,  hpd  dedAexTO(:^  and,  since  the  primitive 
names  of  the  Noachian  letters,  preserved  even  in  Greece  and 
Italy,  and  the  words  expressed  in  the  original  alphabet  were 
Hebrew,  it  is  evident  that  the  Egyptian  language,  spoken  3,000 
years  prior  to  modern  Coptic,  must  have  been  a  Hebrew  dialect. 
This  is  another  fundamental  error  of  Ch.,  by  which  he  and  all  his 
successors  were  prevented  from  translating  Egyptian  texts.  This 
second  part  of  the  key  to  the  Egyptian  literature  was  discovered 
in  1826  (Rudimenta  Hieroglyphices,  Lips.  1826,  p.  13),  and  con- 
firmed and  rectified  in  all  the  following  researches  (Alphabeta 
genuina,  Leips.  1840;  Grundsatze  d.  MythoL,  Leips.  1843;  Die 
Phoenix  Period,  Leips.  1848;  Gram,  -^g.,  Gotha,  1855  5  Theo- 
logische  Schriften  d.  a.  -^gypter,  Leips.  1855,  etc.)  In  the  pre- 
mises, pp.  269-76,  400  Coptic  words  are  reduced  to  Hebrew 
roots,  and  so  the  half  of  our  Coptic  Dictionary  will  be  referred  to 
Hebrew  and  kindred  words. 

VIII.  Is  it  true  that  Ch.  has  fixed  the  pronunciation  of  the 
phonetic  hieroglyphs,  or  is  it  impossible  to  accomplish  this  task 
without  previously  making  out  the  genuine  names  of  the  Egyp- 
tian hieroglyphs.^  The  following  is  the  way  in  which  Ch.  deter- 
mined the  alphabetic  pronunciation  of  201  hieroglyphs.  Having 
clandestinely  appropriated  Young's  first  phonetic  hieroglyphs, 
Ch.,  by  means  of  them,  deciphered  a  number  of  Roman  and 
Greek  proper  names  copied  by  the  French  savans  accompanying 
Buonaparte  in  1799.  At  the  same  time  Ch.  discovered  that  the 
phonetic  hieroglyphs  expressed  the  consonant  or  the  vowel  with 
which  the  name  of  the  figure  commenced,  as  is  the  case  with  the 
Hebrew  letters.  It  is  to  be  regretted  that  the  Chts.  forgot  this 
rule,  in  consequence  of  which  Brugsch,  Lepsius,  and  so  forth, 
did  not  fail  wrongly  to  determine  the  phonetic  values  of  so  many 
hieroglyphs.  Accordingly  Ch.  imagined  that  the  same  hiero- 
glyphs expressed  in  older  times  the  same  letters  which  they 
seemed  to  express  in  Roman  and  Greek  proper  names ;  this  was 
the  fountain  of  gross  mistakes.  Suppose  the  name  of  some  hiero- 
glyphs to  have  been  altered  or  corrupted  in  later  times,  what 
then?  Thus  it  has  turned  out  that  of  Ch's  201  phonetic  hiero- 
glyphs 88  were  wrongly  determined.  In  order  to  interpret  ancient 
hieroglyphic  texts,  it  is  necessary  before  all  to  mark  out  the  ancient 
flames  of  the  630  elements  of  the  Egyptian  literature.    See  pp.  260-69. 
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IX.  Has  Ch's  system  been  sanctioned  or  refuted  by  its  fruits? 
Let  us  see  some  examples.  The  grammatical  interpretation  of 
the  Pompeian  Tablet  brings  to  light  that  the  great  Cht.  Brugsch 
could  translate  only  two  hieroglyphs,  and  that  G's  version  of  the 
same  text,  except  the  same  two  figures,  contains  downright  non- 
sense from  the  first  to  the  last  word.  Is  it  not  ridiculous  in  the 
extreme  that  Italian  cities  and  localities  and  names  once  existed 
like :  Sechct,  Samtati-taf-necht,  Shatet-samtati,  Afanch,  Sechet, 
Essenem,  Suten-senem,  Uatur,  Unnofer,  Chnum? 

In  Ch's  Gram.,  p.  294,  we  read  that  a  passage  of  the  T.  B., 
which  says  that  "a  house  existed  in  the  valley,  30  cubits  long,  15 
cubits  broad,  and  4  cubits  high,"  means  a  ^serpent  of  the  same 
dimensions  According  to  the  same  work,  the  mummy  is  the 
"  non  plus  ultra  of  envelopes";  wherefore  it  must  signify  "cloth." 
A  piece  of  meat,  Ch.  says,  is  a  part  of  the  whole,  and  conse- 
quently it  signifies  that  "  the  son  is  a  part  of  the  paternal  sub- 
stance."    See  many  other  examples  in  my  Or.  -/Eg.  p.  xxiii. 

De  Rougt^'s  "M^moire"  informs  that  in  Moses'  time  a  fire-snake 
(habitans  in  igne  suo),  called  ^^Anhehu^"  existed  in  Egypt. 

In  the  same  year,  185 1,  Brugsch's  "  Inscriptio  Rosettana"  ap- 
peared, which  contains  700  words,  but  only  12  of  them  correctly 
translated  by  him.     See  Leipziger  Repertorium,  1852,  p.  364. 

So  far  as  the  publications  of  the  Cht.  L.  are  concerned,  we 
have  already  noticed  (p.  277)  that  he  could  not  translate  a  great  deal 
of  the  T.S.,  that  he  misunderstood  the  most  common  groups,  and 
procreated  numberless  monster-words  occurring  in  no  language 
of  the  world.  It  will  be  instructive  to  add  a  few  examples  from 
the  T.  S.,  explained  by  two  Chts.,  Lepsius  and  Reinisch,  for  the 
purpose  of  proving  that  a  system  according  to  which  the  very 
same  hieroglyphs  and  groups  can  be  very  differently  spelled  and 
translated,  cannot  be  the  key  to  the  Egyptian  literature. 
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However,  the  masterpieces  of  ChampoUionistic  interpretations 
of  hieroglyphic  texts  are  Brugsch's  Geographic  and  Hieroglyphic 
Dictionaries.  Relying  upon  his  fixed  idea  that  the  map  of  the 
ancient  earth,  encompassed  by  the  ocean,  signifies  ideologically 
"  city,"  and  that  all  groups  preceded  by  the  same  map  contain 
the  names  of  cities,  he  created  a  thousand  cities  which  never 
existed.  But,  alas,  the  said  map  commonly  signifies  the  earth 
(Ami,  circuitus  terraj),  e.g.  in  the  frequently  occurring  group  eye, 
hill,  earth  (sec  PI.  xiii.  No.  i6i  ;  R.  S.  vi.  36;  T.  S.  v.  etc.), 
which  signifies  ^oiit  fimi,  creator  mundi.  Moreover,  the  groups 
preceding  the  said  map  express  the  names  of  deities,  and  not  of 
-cities.  Hence  Brugsch*s  Geographical  Dictionary  is,  with  few 
exceptions,  a  deplorable  failure.  In  consequence  of  this  ignis 
fatuus  poor  G.  built  the  new  cities  "  Hebnu,  Sah,  Ahehu,  Shat, 
Egypt,  Suten-senen." 

So  far  as  B's  Dictionary  of  four  volumes  in  4to,  containing  over 
10,000  articles,  is  concerned,  the  writer  is  probably  the  only  per- 
son in  the  world  who  was  patient  enough  to  examine  it  from  the 
first  to  the  last  word,  and  he  is  able  to  prove  that  this  pyramidal 
construction  (price  560  frs.)  contains  scarcely  one  word  of  truth  ; 
at  an  average,  of  100  articles  scarcely  one  is  true.  This  is  —  it 
will  be  objected— quite  impossible,  and  yet  it  is  true.    Let  us  see. 

I.  B.  knew  not  even  the  usual  signs  of  plurality  (Trans,  of  the 
St.  Ls.  Acad.  Sci.,  vol.  iv.  59)  ;  hence  he  took  numberless  sub- 
stantives for  verbs  and  adverbs,  and  plurals  for  singulars.     The 
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sign  of  plurality,  three  kernels,  signified  ideologically,  as  he  ima- 
gined," metal";  and  so  he  discovered  many  new  metals,  followed 
by  the  said  kernels,  whilst  they  only  signify  oitot,  plurality. 

2.  Of  Ch's  phonetic  hieroglyphs  88  were  erroneous,  as  we 
have  seen  p.  2S4,  and  yet  B.,  by  means  of  these  blunders,  deter- 
mined the  signification  of  numerous  groups,  of  course  likewise 
■erroneously. 

3.  Ch.  maintained  that  all  phonetic  hieroglyphs  express  the 
initial,  either  vowel  or  consonant,  with  which  the  name  of  the 
figure  commenced.  B.,  on  the  contrary,  determines  the  pronun- 
ciation of  the  hieroglyphs  according  to  his  fancy. 

/\.  He  also  ascribes  to  several  hieroglyphs,  the  pronunciation 
of  which  was  already  fixed  by  Ch.,  totally  different  sounds,  as 
the  following  examples  show.  The  pickaxe  m  =  6,  the  coffer 
5  =  a,  the  sceptre,  ^=  uas,  the  girdle  «  =  5,  the  well-bucket 
s  ^=^m^  the  mast  t^=^n^  the  scarabaus  i  =  chy  the  feather  m^^  s^ 
the  hair  y  ==  ha^  and  so  on. 

'5.  It  has  been  abundantly  demonstrated  that  regularly  each 
hieroglyph  expresses  syllabically  the  consonants  contained  in  the 
name  of  the  figure,  which  is  the  very  simple  key  to  the  Egyptian 
literature.  B.,  on  the  contrary,  having  forgotten  this  rule,  deter- 
mines the  values  of  the  figures  according  to  the  words  which  he 
conjured  out. 

6.  Everyone  taking  this  big  Dictionary  into  his  hands  will 
certainly  presume  the  same  to  be  based  on  entire  Egyptian  texts 
grammatically  explained.  Quod  non !  Brugsch  and  all  other 
Champollionists  have  never  interpreted  any  hieroglyphic  texts 
completely  and  logically  ;  he  has  arbitrarily  selected  10,000  hie- 
roglyphic groups,  which,  being  severed  from  the  context  of  the 
Todtenbuch  and  many  other  monuments,  admit  a  variety  of  trans- 
lations. Thus  the  Hebrew  letters  br  represent  sixteen  different 
notions  or  conceptions  if  severed  from  the  context. 

7.  In  order  to  bring  out  of  his  10,000  hieroglyphic  groups  their 
respective  meanings  B.  recurred  to  Ch's  ideologic  determinatives 
so  as  to  judge  to  what  class  of  objects  the  preceding  group  be- 
longed. E.g.,  the  group  hnt  followed  by  an  amphora  signifies 
"Lagerbier"  (sic)  ;  and  another  Chst.,  Prof.  Ebers,  discovered 
that  a  gallon  of  "Lagerbier"  was  the  dosis  for  a  sick  man.  The 
letters  ib  terminated  by  an  elephant  signify  "  unguis,"  and  so  on. 
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However,  the  masterpieces  of  ChampoUionistic  interpretations 
of  hieroglyphic  texts  are  Brugsch's  Geographic  and  Hieroglyphic 
Dictionaries.  Relying  upon  his  fixed  idea  that  the  map  of  the 
ancient  earth,  encompassed  by  the  ocean,  signifies  ideologically 
^'  city,"  and  that  all  groups  preceded  by  the  same  map  contain 
the  names  of  cities,  he  created  a  thousand  cities  which  never 
existed.  But,  alas,  the  said  map  commonly  signifies  the  earth 
(Ami,  circuitus  terrae),  e.g.  in  the  frequently  occurring  group  eye, 
hill,  earth  (see  PI.  xiii.  No.  i6i  ;  R.  S.  vi.  36;  T.  S.  v.  etc.), 
which  signifies  ^onx  fimi,  creator  mundi.  Moreover,  the  groups 
preceding  the  said  map  express  the  names  of  deities,  and  not  of 
cities.  Hence  Brugsch's  Geographical  Dictionary  is,  with  few 
exceptions,  a  deplorable  failure.  In  consequence  of  this  ignis 
fatuus  poor  G.  built  the  new  cities  *'  Hebnu,  Sah,  Ahehu,  Shat, 
Egypt,  Suten-senen." 

So  far  as  B's  Dictionary  of  four  volumes  in  4to,  containing  over 
10,000  articles,  is  concerned,  the  writer  is  probably  the  only  per- 
son in  the  world  who  was  patient  enough  to  examine  it  from  the 
first  to  the  last  word,  and  he  is  able  to  prove  that  this  pyramidal 
construction  (price  560  frs.)  contains  scarcely  one  word  of  truth ; 
at  an  average,  of  100  articles  scarcely  one  is  true.  This  is  —  it 
will  be  objected— quite  impossible,  and  yet  it  is  true.   Let  us  see. 

I.  B.  knew  not  even  the  usual  signs  of  plurality  (Trans,  of  the 
St.  Ls.  Acad.  Sci.,  vol.  iv.  59)  ;  hence  he  took  numberless  sub- 
stantives for  verbs  and  adverbs,  and  plurals  for  singulars.     The 
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sign  of  plurality,  three  kernels,  signified  ideologically,  as  he  ima- 
gined," metal";  and  so  he  discovered  many  new  metals,  followed 
by  the  said  kernels,  whilst  they  only  signify  oitot,  plurality. 

2.  Of  Ch's  phonetic  hieroglyphs  88  were  erroneous,  as  we 
have  seen  p.  2S4,  and  yet  B.,  by  means  of  these  blunders,  deter- 
mined the  signification  of  numerous  groups,  of  course  likewise 
■erroneously. 

3.  Ch.  maintained  that  all  phonetic  hieroglyphs  express  the 
initial,  either  vowel  or  consonant,  with  which  the  name  of  the 
figure  commenced.  B.,  on  the  contrary,  determines  the  pronun- 
ciation of  the  hieroglyphs  according  to  his  fancy. 

/\,  He  also  ascribes  to  several  hieroglyphs,  the  pronunciation 
of  which  was  already  fixed  by  Ch.,  totally  different  sounds,  as 
the  following  examples  show.  The  pickaxe  m  =  6^  the  coffer 
^  =  a,  the  sceptre,  ^=  uas,  the  girdle  «  =  j,  the  well-bucket 
s  =  m^  the  mast  /  =  «,  the  scarabaeus  t  =  cA,  the  feather  m  =  s, 
the  hair  y  =  ^a,  and  so  on. 

5.  It  has  been  abundantly  demonstrated  that  regularly  each 
hieroglyph  expresses  syllabically  the  consonants  contained  in  the 
name  of  the  figure,  which  is  the  very  simple  key  to  the  Egyptian 
literature.  B.,  on  the  contrary,  having  forgotten  this  rule,  deter- 
mines the  values  of  the  figures  according  to  the  words  which  he 
conjured  out. 

6.  Everyone  taking  this  big  Dictionary  into  his  hands  will 
certainly  presume  the  same  to  be  based  on  entire  Egyptian  texts 
grammatically  explained.  Quod  non  !  Brugsch  and  all  other 
ChampoUionists  have  never  interpreted  any  hieroglyphic  texts 
completely  and  logically ;  he  has  arbitrarily  selected  io,cx)0  hie- 
roglyphic groups,  which,  being  severed  from  the  context  of  the 
Todtenbuch  and  many  other  monuments,  admita  variety  of  trans- 
lations. Thus  the  Hebrew  letters  Sr  represent  sixteen  different 
notions  or  conceptions  if  severed  from  the  context. 

7.  In  order  to  bring  out  of  his  10,000  hieroglyphic  groups  their 
respective  meanings  B.  recurred  to  Ch's  ideologic  determinatives 
so  as  to  judge  to  what  class  of  objects  the  preceding  group  be- 
longed. E.g.,  the  group  Anl  followed  by  an  amphora  signifies 
"Lagerbier"  (sic)  ;  and  another  Chst.,  Prof.  Ebers,  discovered 
that  a  gallon  of  "Lagerbier"  was  the  dosis  for  a  sick  man.  The 
letters  td  terminated  by  an  elephant  signify  "  unguis,"  and  so  on. 
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Sometimes  two,  three  and  four  determinatives  were  necessary 
for  fixing  the  meaning  of  a  group.  Ak  followed  by  two  altars 
signifies  stove.  For  expressing  the  word  oTcoq,  pulmo,  the  Egyp- 
tians added  four  determinatives,  viz.  clew,  lion's  claw,  hill,  track ; 
and  of  the  very  same  composition  are  several  thousand  of  the  arti- 
cles to  be  found  in  this  wonderful  Dictionary,  although  B.  was  in- 
formed that  the  Egyptians  never  used  ideologic  hieroglyphs.  More- 
over, he  discovered  that  the  same  word  was  determinated  by  very 
different  appendices;  e.g.  the  word  "plantare"  by  a  tooth,  or  a 
fence,  or  a  horn,  or  two  threshing-floors.  B*s  sparrow  is  the  deter- 
minative for  the  following  conceptions,  "  dolor,  percussit,  nullus, 
puer,  fallere,"  probably  because  they  were  altogether  related  with 
the  sparrow.  The  same  Cht.  discovered  that  the  determinatives 
stood  sometimes  in  the  midst  of  the  groups.  Besides,  in  case  all 
these  artifices  were  not  sufficient  in  translating  certain  groups,  B. 
had  recourse  to  easier  ones.  He  impressed  upon  the  reader  that 
many  hieroglyphic  groups  contain  mere  expletive-  signs,  hUrogfy- 
phica  quiescentia^  i.e.  unutterable  ones,  e.g.  the  palm-tree,  or  he 
copulated  the  last  letter  of  the  preceding  word  with  the  follow- 
ing, or  he  altered  the  given  consecution  of  the  hieroglyphs,  or  he 
referred,  notwithstanding  the  system  of  Ch.,  hieroglyphic  groups 
to  Hebrew  roots,  or  he  transformed  hieroglyphic  figures  into  new 
ones.  B*s  Dictionary  contains  a  great  many  of  altered  hiero- 
glyphs. Now,  if  such  proceedings  are  not  foolishness  and  decep- 
tion, no  fool  and  cheat  exists  in  the  world. 

S.  Finally,  what  is  to  be  done  in  order  to  put  an  end  to  the 
present  Egyptian  humbug,  and  to  protect  the  public  from  further 
impositions  of  this  kind?  Remembering  that  since  the  publica- 
tion of  Ch*s  hieroglyphic  system  in  1834,  based  upon  erroneous 
principles,  a  deluge  of  books  following  the  very  same  principles 
has  overflowed  the  scientific  world  ;  that  the  Chts.  have  intro- 
duced a  totally  wrong  history  of  Egypt ;  that  they,  during  a  period 
of  57  years,  have  not  yet  furnished  a  grammatical  exposition  of  one 
entire  Egyptian  text ;  that  a  polygrapher  who  is  not  at  all,  either 
morally  or  intellectually,  qualified  to  promote  this  new  depart- 
ment of  ancient  philology,  whose  works  scarcely  contain  one 
word  of  truth,  is  the  ignis  fatuus  which  seduced  the  present  gene- 
ration into  an  abominable  bog; — remembering  these  facts,  I  say, 
every    honest   man   will  long  to  see,   finally,  the  truth  triumph- 
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ing.  But,  how  is  this  to  be  efletced  ?  Shall  we  let  the  Chts. 
alone?  Persons  being  deafened  by  the  clapping  of  Ch's  follow- 
ers, and  blinded  by  the  nimbus  put  upon  his  head,  will  never 
confess  the  blunders  of  their  master.  On  the  contrary,  they  will 
propagate  the  fallacy  by  their  new  organ,  "Revue  Egyptologique, 
publiee  par  H.  Brugsch,  F.  Chabas,  et  E.  Revillout."  Moreover, 
since  the  death  of  Prof.  M.  Uhlemann  of  Gottingen  and  H. 
VVultke  no  Egyptologist  exists  in  Europe  who  is  able  and  willing 
to  swim  against  the  stream.  The  Literary  Gazettes,  designated  to 
warn  against  the  propagation  of  literary  falsehoods,  do  not  exist 
any  more.  There  is,  under  the  present  circumstances,  only  one 
way  for  reaching  the  end,  and  that  is  the  following.  The  Cham- 
pollionists  must  be  forced  to  confess  the  truth,  and  for  this  pur- 
pose they  must,  in  all  parts  of  the  world,  be  attacked  not  with 
silk  gloves,  but  with  the  fist  of  Clavigo,  as  follows. 

CHALLENGE. 

In  the  next  place,  I  challenge  Brugsch  Bey,  the  first  editor  of 
tlie  Pompeian  Tablet,  who  since  1851  has  constantly  asserted  "the 
grreat  master  Champollion  to  have  discovered  the  key  to  the 
Egyptian  literature,"  but  the  writer's  researches  to  be  ''vana  ficta^' 
to  translate  and  comment  on  the  said  text  grammatically  and  logi- 
cally, according  to  Champollion*s  theory,  his  Grammar  and  Dic- 
tionary, in  the  next  numbers  of  his  "  Revue  Egyptologique,"  or 
elsewhere.  Should  he,  however,  fail  to  accomplish  the  theme 
within  six  months,  or  to  publicly  confess  his  faults,  I  shall  de- 
nounce him  as  a  gross  calumniator  and  shameless  charlatan. 

For  the  same  purpose,  and  under  the  same  conditions,  I  chal- 
lenge Lepsius,  who  since  1836  has  constantly  maintained  Ch's 
theory  to  be  the  key  to  the  Egyptian  literature,  my  own  theory, 
on  the  contrary,  to  be  the  outcast  of  literary  productions  ;  further, 
the  Rev.  P.  Le  Page  Rcnouf,  a  member  of  the  Catholic  University 
of  Ireland,  the  most  refined  pasquillant  among  the  greatest  lam- 
pooners; furthermore,  Prof.  Ebers,  in  Leipzig,  the  pupil  of  Lep- 
sius ;  likewise,  the  translators  of  Egyptian  texts  in  *'  Records  of 
the  Past,"  published  by  the  London  Society  of  Biblical  Archae- 
ology;  especially,  the  blinded  Champollionist  C.W.Goodwin, 
M.A. ;  further,  MM.  F.  Chabas  and  Eug.  Revillout,  the  friends 
of  Brugsch ;  finally,  all  other  Champollionists,  known  or  un- 
iv — 2 — 7 
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known  to  me, — to  translate  and  interpret  publicly  the  Pompeian 
Tablet,  but  strictly  according  to  Cli's  theory,  his  Grammar  and 
Dictionary. — The  latter,  however,  being  already  forgotten  and 
totally  altered  by  B.,  it  will  be  necessary  to  add  the  following 
paragraph.  At  present  everjone  believes  Ch's  system  to  be  rep- 
resented by  B. 

PL AGI A  RISM. 

1.  In  Ch*s  Precis,  Grammaire,  and  Dictionnaire,  we  read  that 
no  hieroglyph  expressed  "one  or  two  syllables"  (see  the  passages 
in  the  writer's  Gram.  Aig.  p.  xvii.)  This  fundamental  law  has 
been  deserted  as  well  by  L.  and  B.  as  by  all  later  Egyptologists; 
they  have  clandestinely  appropriated  the  writer's  theory  that 
"  regularly  each  hieroglyphic  figure  expresses  a  consonantal 
syllable."  Nobody  before  1S26  has  discovered  that  the  Egyptian 
literature  was  a  syllabic  writing.  That  conduct  is  termed  plagi- 
arism or  literary  theft. 

2.  According  to  Ch.  the  language  of  the  hieroglyphs  was  the 
Coptic,  and  not  the  Hebrew,  as  the  writer  maintained.  But  B., 
deserting  Ch*s  standard,  clandestinely  adopted  the  latter,  and  he 
referred  some  thousands  of  hieroglyphic  words  to  Hebrew  roots* 
Nobody  before  1S26  has  taught  that  the  UfiOL  dMexro^  was  a 
Hebrew  dialect.     This  is  again  plagiarism. 

3  Ch.  told  the  scientific  world  (see  the  passage  in  my  G.yE. 
p.  xvii  )  that  each  of  the  phonetic  hieroglyphs  expressed  only  one 
sound,  viz.  that  with  which  the  name  of  the  figure  commenctd, 
like  the  Hebrew  letters.  The  writer,  on  the  contrar}',  discovered  in 
1S26  that  the  same  hieroglyphs  expressed  sometimes  very  diflTer- 
ent  letters,  because  the  ancient  names  were  changed  in  later  times, 
the  genders  were  discerned,  etc.  This  rule  was  totally  abandoned 
by  the  Chts. ;  they  do  not  care  any  more  about  the  names  of  the 
hieroglyphs  and  their  initials.  B.  informs  us,  e.g.,  that  the  star 
expressed  sometimes  j,  sometimes  3,  sometimes  /.  The  acre 
signified  ^,  .^/,  ds^  k;  the  child  s  and  k;  the  statue^and  u;  the 
head  /,  a^  ap^  and  //;  the  tooth  a,  ;;/,  h;  the  phallus  /,  w,  mety 
boh]  the  bee  k^  af^  sach^  saket;  the  eared-snake  ^,  e^  /,  h^  Ji ;  and 
so  on  in  many  other  cases.  It  is  self-evident  that  in  this  way 
nearly  all  hieroglyphic  groups  can  be  spelled  very  differently  and 
referred  to  ten  different  roots. 

4.    According  to  Ch.  the  Egyptians  very  often  applied  abbre- 
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viated  words,  e.g.,  s  instead  of  suien^  o  for  onch^  etc.   At  present 
no  Cht.  recurs  any  more  to  Ch's  abbreviations. 

5.  Ch.  never  asserted  that  the  Egyptians  appplied  sometimes 
two,  three,  even  four  determinatives  for  one  group ;  that  the 
same  used  "quiescent  hieroglyphs,"  and  "  put  determinatives  in 
the  midst  of  the  groups,"  as  B.  imposes  upon  his  readers. 

In  spite  of  all  these  and  many  similar  absurdities,  and  although 
Champollion  knew  not  the  real  key  to  the  Egyptian  literature, 
that  regularly  each  hieroglyph  expresses  syllabically  the  conso- 
nants contained  in  its  name,  and  that  the  ?£/>«  dcd/sEXTO^  was  a 
Hebrew  dialect,  and  that  ideologic  hieroglyphs  were  unknown  in 
Egypt ;  though  he  ignored  the  most  common  signs  of  plurality, 
of  adjectives,  participles,  the  pronouns,  the  suffixes  occurring 
almost  on  each  line  ; — in  spite  of  all  these  facts,  I  say,  B.  has  the 
sauciness  to  tell  persons  who  possess  only  a  literary  knowledge 
of  the  matter,  that  "Master  Ch.  acquired  the  immortal  merit  of 
having  discovered  the  key  to  the  literature  of  the  ancient  Egyp- 
tians." Concerning  this  point,  however,  B.  seems  to  have  been 
not  quite  sure ;  for  in  the  Preface,  p.  iii.,  he  forbids  criticism, 
and  all  researches  concerning  priority  he  calls  in  advance  "  dis- 
agreeable questions." 

In  short,  once  more  we  challenge  B.  and  all  the  Chts.  to  trans- 
late and  interpret  the  Pompeian  stele  according  to  Ch's  true  sys- 
tem, and  not  to  its  present  transfiguration.  Should  he  accomplish 
the  theme  in  a  satisfactory  manner,  tlien  the  strife  is  finished. 
Should  he,  however,  refuse  to  accept  the  challenge,  then  he  will 
remember  that  he  is  a  responsible  man,  and  that  he  is  morally 
bound  to  repent  of  the  immense  injuries  which  he  has  done  to 
science  and  truth  during  the  last  thirty-three  years.  Let  him 
remember  that  "  honesty  is  the  best  policy.*^ 

In  conclusion,  it  is  now  time  to  refute  a  new  series  of  shame- 
ful calumnies  originating  at  the  residence  of  Ebers,  a  pupil  of 
Lepsius  and  a  clever  novelist,  and  published  in  the  New  York 
"  Staatszeitung,"  1871,  Nos.  77  &  82,  and  in  the  German  journal 
"Daheim." 

To  wit,  Ebers,  whilst  lecturing  in  Leipzig  and  other  places, 
guilefully  impressed  upon  his  audiences  that  it  was  Champollion 
who  discovered  the  key  to  the  Egyptian  literature.  To  this  false 
insinuation,  soon  afterwards,  Prof.  H.  Wultke,  in  Leipzig,  a  sa- 
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vaiit  universally  known  for  his  valuable  publications,  remonstrated 
in  another  public  lecture.  In  consequence  of  the  latter  the  fol- 
lowing deceptive  statements  appeared  in  the  said  N.  Y.  Staats- 
zeitung. 

1.  The  Tanis-stone  demonstrates  that  Champollion's  hiero- 
glyphic system  is  the  key  to  the  Eg)'ptian  literature.  Quod  non ! 
For  Lepsius  could  not  translate  440  hieroglyphic  articles  of  this 
bilingual  inscription.  He  misunderstood  the  most  simple  groups 
and  brought  out  a  mass  of  absurdities  and  monster  words  (p.  277). 
The  translation  of  the  same  inscription  made  by  Rein isch,  follow- 
ing the  same  system,  totally  differs  from  Lepsius  (p.  285).  The 
afore-mentioned  translation  of  the  Pompeian  Tablet,  made  accord- 
ing to  Champollion,  is  the  non  plus  ultra  of  nonsense.  Neverthe- 
less Evers  has  the  eflrontery  to  repeat  that  Champollion  is  "the 
great  decipherer  of  the  hieroglyphs,"  and  the  like,  without  men- 
tioning that  he  never  succeeded  in  translating  the  Rosetta-stone. 

2.  It  is  true  that  without  assuming  syllabic  hieroglyphs  it  is 
impracticable    to  interpret   entire    hieroglyphic   texts;    but    this 
discovery    was    made  not  by  Champollion  or  Lepsius,  as  Ebers 
insinuates,  but  by  another.     It  is  a  fraud  that  Champollion  in  his 
"Grammar''  (1832)  or  Lepsius  in  his  "Lettre  a  Rosellini"  (1837) 
first  of  all  discovered  syllabic  hieroglyphs;    for  in  1824,  whilst 
paralleling  the  different  copies  of  the  sacred  Egyptian  Records 
with  each  other  and  word  for  word,  at  Berlin,  the  writer  discov- 
ered that  the  Egyptians  sometimes  expressed  the  sparrow-hawk, 
by  the   letters    kr^    and   this   fact  demonstrates  that  the   former 
syllabically  expressed  the  letters  kr.     The  writer's  "Rudimenta 
Hieroglyphices"  (1826,  p.  25,  S  16)   clearly  distinguishes  alpha- 
betic and  syllabic  hieroglyphs,  and  in  the  same  work  the  first  1 2 
svUabic  glyphs  were  produced.     The  reason  why  the  Egyptians 
expressed  two  consonants  by  one  image,  it  is  true,  was  then  erro- 
neously explained ;    but  afterwards  in  1S44  (Leipziger  Reperto- 
rium,   Aug.  8 ;    Verhandlungen   der   ersten   Versamlung  Deut. 
Oricntalisten,  1845,  p.  65)  it  cjmc   to  light  that  regularly   each 
hieroglyphic    image    signified   the  two  or  three  consonants  con- 
tained in  the  name  of  the  figure.    See  the  writer's  G.-^.  p.  xxxii. 
Nobody  before  1826  &  1833  (Ast.^g.)  had  discovered  the  syllabic 
signification  of  the   hieroglyphs,  and  yet  Ebers  does  not  hesitate 
to  say  that  Lepsius   discovered   the  first  syllabic   hieroglyphs  in 
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1837.  Moreover,  the  latter  has  never  discovered  that  the  syllabic 
glyphs  expressed  the  consonants  contained  in  the  name  of  the 
figure  ;  his  theory  was  the  following.  In  earlier  times  the  Egyp- 
tians expressed  some  words  of  their  spoken  language  by  two 
alphabetic  characters,  but  afterwards  they  dropped  the  second 
sign,  and  hence  the  remaining  first  obtained  syllabic  value.  This 
theory  is  as  foolish  as  the  writer's  first  idea  concerning  the  sylla- 
bic values  of  the  hieroglyphs.  So  far  as  the  assertion  is  concerned 
that  ChampoUion  discovered  the  first  syllabic  glyphs  in  1832,  I 
do  not  know  whether  the  year  1832  precedes  1826  or  vice  versa. 
Moreover,  in  the  same  aforesaid  articles  Ebers  informs  his  read- 
ers, both  that  ChampoUion  discovered  the  first  syllabic  hiero- 
glyphs, and  that  Lepsius  discovered  the  same  "denied  by  Cham- 
poUion." I  do  not  venture  to  decide  in  what  place  Ebers  told 
the  truth,  and  where  lie  asserted  the  reverse  of  truth.  Neverthe- 
less great  Ebers  impresses  upon  his  faithful  readers  that  S.  (the 
writer)  has  stolen  Champollion's  or  Lepsius's  discovery.  I  won- 
der that  a  Professor  of  the  University  of  Leipzig  did  not  blush  in 
uttering  such  a  defamation. 

3.  The  same  Champollionist  maintains  that  "  the  great  mas- 
ter's theory"  is  put  beyond  question  by  numberless  translations. 
This  is  another  cheat;  for  translations  of  Egyptian  texts  without 
commentaries,  without  reducing  every  word  to  reliable  roots  and 
grammatical  certainties,  prove  nothing.  For  instance,  Kircher 
translated  all  the  Roman  obelisks,  and  yet  at  the  present  time  all 
the  Egyptologists  know  that  Kircher*s  seven  volumes  in  folio  do 
not  contain  one  word  of  truth.  Goodwin's  translation  of  the  Pom- 
peian  slab  contains,  as  we  have  seen,  only  four  words  correctly 
explained.  Birch's  version  of  the  Todtenbuch,  to  which  Ebers 
had  recourse,  decides  nothing  as  long  as  a  grammatical  commen- 
tary is  not  added.  Lepsius's  and  Reinisch's  translations  of  the 
Tanis-stone  totally  difler  from  each  other ;  their  commentaries, 
promised  eleven  years  ago,  are  still  to  be  expected.  All  the  trans- 
lations of  Egyptian  texts  in  "  Records  of  the  Past,"  in  French 
journals,  even  in  Ebers'  translations  of  his  medical  papyrus, 
wherein  he  took  ''Lagerbier"  for  a  medicine  and  "honey"  for  a 
medical  plant,  prove  nothing  in  favor  of  Champollion's  theory. 
The  latter  being  the  true  key  to  the  Egyptian  literature,  how 
came  it  to  pass  that  the  great  author  of  an  Egyptian  Dictionary 
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vaiit  universally  known  for  his  valuable  publications,  remonstrated 
in  another  public  lecture.  In  consequence  of  the  latter  the  fol- 
low^ing  deceptive  statements  appeared  in  the  said  N.  Y.  Staats- 
zeitung. 

1.  The  Tanis-stone  demonstrates  that  Champollion's  hiero- 
glyphic system  is  the  key  to  the  Egyptian  literature.  Quod  non ! 
For  Lepsius  could  not  translate  440  hieroglyphic  articles  of  this 
bilingual  inscription.  He  misunderstood  the  most  simple  groups 
and  brought  out  a  mass  of  absurdities  and  monster  words  (p.  277). 
The  translation  of  the  same  inscription  made  by  Reinisch,  follow- 
ing the  same  system,  totally  differs  from  Lepsius  (p.  285).  The 
afore-mentioned  translation  of  the  Pompeian  Tablet,  made  accord- 
ing to  Champollion,  is  the  non  plus  ultra  of  nonsense.  Neverthe- 
less Evers  has  the  eftrontery  to  repeat  that  Champollion  is  "the 
great  decipherer  of  the  hieroglyphs,"  and  the  like,  without  men- 
tioning that  he  never  succeeded  in  translating  the  Rosetta-stone. 

2.  It  is  true  that  without  assuming  syllabic  hieroglyphs  it  is 
impracticable  to  interpret  entire  hieroglyphic  texts ;  but  this 
discovery  was  made  not  by  Champollion  or  Lepsius,  as  Ehers 
insinuates,  but  by  another.  It  is  a  fraud  that  Champollion  in  his 
"Grammar"  (1832)  or  Lepsius  in  his  "Lettre  a  Rosellini"  (1837) 
first  of  all  discovered  syllabic  hieroglyphs;  for  in  1824,  whilst 
paralleling  the  different  copies  of  the  sacred  Egyptian  Records 
with  each  other  and  word  for  word,  at  Berlin,  the  writer  discov- 
ered that  the  Egyptians  sometimes  expressed  the  sparrow-hawk, 
by  the  letters  kr^  and  this  fact  demonstrates  that  the  former 
syllabically  expressed  the  letters  kr.  The  writer's  "  Rudimenta 
Hieroglyphices"  (1826,  p.  25,  §  16)  clearly  distinguishes  alpha- 
betic and  syllabic  hieroglyphs,  and  in  the  same  work  the  first  12 
svllabic  glyphs  were  produced.  The  reason  why  the  Egyptians 
expressed  two  consonants  by  one  image,  it  is  true,  was  then  erro- 
neously explained  ;  but  afterwards  in  1S44  (Leipziger  Reperto- 
rium,  Aug.  8 ;  Verhandlungen  der  ersten  Versamlung  Deut. 
Orientalisten,  1S45,  p.  65)  it  came  to  light  that  regularly  each 
hieroglyphic  image  signified  the  two  or  three  consonants  con- 
tained in  the  name  of  the  figure.  See  the  writer's  G.-^.  p.  xxxii. 
Nobody  before  1826  &  1833  (Ast.yEg.)  had  discovered  the  syllabic 
signification  of  the  hieroglyphs,  and  yet  Ebers  does  not  hesitate 
to  say  that  Lepsius   discovered   the  first  syllabic    hieroglyphs  in 
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1837.  Moreover,  the  latter  has  never  discovered  that  the  syllabic 
glyphs  expressed  the  consonants  contained  in  the  name  of  the 
figure  ;  his  theory  was  the  following.  In  earlier  times  the  Egyp- 
tians expressed  some  words  of  their  spoken  language  by  two 
alphabetic  characters,  but  afterwards  they  dropped  the  second 
sign,  and  hence  the  remaining  first  obtained  syllabic  value.  This 
theory  is  as  foolish  as  the  writer's  first  idea  concerning  the  sylla- 
bic values  of  the  hieroglyphs.  So  far  as  the  assertion  is  concerned 
that  Champollion  discovered  the  first  syllabic  glyphs  in  1832,  I 
do  not  know  whether  the  year  1832  precedes  1826  or  vice  versa. 
Moreover,  in  the  same  aforesaid  articles  Ebers  informs  his  read- 
ers, both  that  Champollion  discovered  the  first  syllabic  hiero- 
glyphs, and  that  Lepsius  discovered  the  same  "denied  by  Cham- 
pollion." I  do  not  venture  to  decide  in  what  place  Ebers  told 
the  truth,  and  where  he  asserted  the  reverse  of  truth.  Neverthe- 
less great  Ebers  impresses  upon  his  faithful  readers  that  S.  (the 
writer)  has  stolen  Champollion's  or  Lepsius's  discovery.  1  won- 
der that  a  Professor  of  the  University  of  Leipzig  did  not  blush  in 
uttering  such  a  defamation. 

3.  The  same  Champollionist  maintains  that  "  the  great  mas- 
ter's theory"  is  put  beyond  question  by  numberless  translations. 
This  is  another  cheat;  for  translations  of  Egyptian  texts  without 
commentaries,  without  reducing  every  word  to  reliable  roots  and 
grammatical  certainties,  prove  nothing.  For  instance,  Kircher 
translated  all  the  Roman  obelisks,  and  yet  at  the  present  time  all 
the  Egyptologists  know  that  Kircher*s  seven  volumes  in  folio  do 
not  contain  one  word  of  truth.  Goodwin's  translation  of  the  Pom- 
peian  slab  contains,  as  we  have  seen,  only  four  words  correctly 
explained.  Birch's  version  of  the  Todtenbuch,  to  which  Ebers 
had  recourse,  decides  nothing  as  long  as  a  grammatical  commen- 
tary is  not  added.  Lepsius's  and  Reinisch's  translations  of  the 
Tanis-stone  totally  difler  from  each  other ;  their  commentaries, 
promised  eleven  years  ago,  are  still  to  be  expected.  All  the  trans- 
lations of  Egyptian  texts  in  "  Records  of  the  Past,"  in  French 
journals,  even  in  Ebers'  translations  of  his  medical  papyrus, 
wherein  he  took  "Lagerbier"  for  a  medicine  and  "honey"  for  a 
medical  plant,  prove  nothing  in  favor  of  Champollion's  theory. 
The  latter  being  the  true  key  to  the  Egyptian  literature,  how 
came  it  to  pass  that  the  great  author  of  an  Egyptian  Dictionary 


294  TRANS.  ST.  LOUIS  ACAD.  SCIENCB. 

of  10,000  articles,  and  an  extensive  Grannmar,  could  not,  with 
the  exception  of  two  words,  translate  the  Pompeian  Tablet? 

4.  By  means  of  S.'s  (the  writer's)  system,  says  our  CEdipus, 
''  not  one-half  of  a  hieroglyphic  line  can  he  translated."  This  in- 
genuous declaration  clearly  proves  that  he  has  never  seen  the 
writer's  Egyptian  Grammar,  Theologische  Schriften,  and  other 
publications.  The  former  (p.  51-81)  elucidates  eleven  chapters 
of  the  Todtenbuch,  and  each  group  is  spelled  out,  reduced  to  Cop- 
tic and  Hebrew  roots,  and  accordingly  translated.  The  second 
work  contains,  i.  a  commentary  to  the  entire  first  book  of  the 
same  sacred  Egyptian  records;  2.  to  the  Judgment  of  the  Dead; 
3.  to  the  Hymn  to  Orion  ;  4.  to  the  Princes  in  the  land  of  justice ; 
5.  to  the  Creator  of  the  fruits ;  6.  to  the  Heavenly  Household ; 
7.  to  the  Hymn  to  the  Sun  ;  8.  to  the  Catacomb  of  Amos  ;  9.  to 
Idolum  Thordanum  ;  10.  to  the  Sarcophagus  of  Memphis  ;  11.  to 
the  Sarcophagus  in  the  Academical  Museum  of  Leipzig;  12.  to 
the  Door  of  Philae  ;  13.  to  the  Rosetta-stone  ;  14.  to  Hermapion*s 
Obelisk  ;  15.  to  the  Tablet  of  Abydos, —  apart  from  the  transla- 
tions in  ''Zeitschrift  der  Deutsch.  Morgenl.  Gesell."  etc.  Now,  is 
it  true  that  it  is  '^impossible  to  read  only  one-half  of  a  hieroglypic 
line"  bv  means  of  the  writer's  theorv? 

5.  The  same  veracious  friend  tells  the  world  that  S.  (the  writer) 
"could  only  translate  by  the  instrumentality  of  a  self-made  lan- 
guage, called  by  him  Old  Chaldaic."  Will  the  reader  be  so  kind 
as  to  examine  one  of  those  translations?  In  case  the  language  of 
the  ancient  Egyptians  was  not  related  with  the  Hebrew,  the  pri- 
mitive tongue  of  the  world,  Brugsch  wos  a  fool  in  reducing  a 
thousand  hieroglyphic  words  to  Hebrew  roots,  as  his  Dictionary 
shows. 

6.  Further,  it  is  an  imposition  that  Lepsius  has  fixed  "forever" 
the  history  and  chronology  of  Egypt ;  for  the  historical  an»l  astro- 
nomical monuments  of  the  Egyptians  demonstrate  that  their  his- 
tory commenced  in  2780  B.C.,  and  not  before  the  deluge  and  the 
creation.  Lepsius's  "  Chronology,'*  "  The  Book  of  the  Kings,** 
and  the  like,  are  deplorable  ti:[Nes  fafui. 

7.  It  is  an  illusion  that  "  Lepsius  discovered  the  cycles  of  the 
solar  deities,"  for  the  respective  representations  involve  planetary 
configurations. 

8.  It  is  falsity  that  Lepsius  discovered  the  standard  alphabet  of 
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the  Egyptians ;  for  his  46  primitive  letters  were  not  discovered, 
but  arbitrarily  congested.  The  genuine  alphabet  of  25  letters 
is  the  basis  of  the  Egyptian  literature,  which  wis  totally  strange 
to  Lepsius. 

9.  It  is  untrue  that  Lepsius*s  hieroglyphic  types  are  an  immor- 
tal merit ;  for  a  great  many  of  them,  cut  according  to  the  author's 
fancy,  differ  from  the  originals,  and  therefore  they  are  useless. 
The  same,  moreover,  do  not  run,  as  Herodotus  says,  from  the 
right  to  the  left  hand,  but  vice  versa.  Accordingly  it  would  be 
necessary  to  establish  hieratic  and  demotic  types  equally  wrong, 

10.  It  is  a  deception'  that  Lepsius  discovered  the  Tanis-stone  ; 
for  this  honor  belongs  to  an  association  of  four  persons— Lepsius, 
Weidenbach,  Reinisch,  and  Roesler — while  the  first  was  absent, 

11.  It  is  a  shameful  fraud  that  "Champollion's  system  has  van- 
quished its  antagonists  and  now  reigns."  For  all  the  Champol- 
lionists  have  secretly  forsaken  '*  the  orthodox  theory."  They 
-disregard  the  rule  that  every  hieroglyphic  inscription  consisted 
"  half  of  phonetic,  half  of  ideologic  figures";  they  abandon  the 
theorem  that  no  hieglyph  "  signifies  a  syllable";  they  give  up  the 
chimera  that  no  hieroglyph  "  expressed  different  sounds";  they 
relinquish  the  prejudice  that  the  language  of  the  ancient  Egyp- 
tians was  the  modern  Coptic,  not  related  with  the  Hebrew.  All 
these  facts  had  been  previously  discovered  by  the  writer,  but 
were  clandestinely  appropriated  by  the  Champollionists.  Hence 
the  system  which  rules  at  present  is  that  of  the  writer,  and  not 
Champollion's. 

The  only  truth  contained  in  these  remarkable  lampoons  and 
pasquinades  is  that  S.*s  (the  writer's)  ''  merits  are  very  narrow 
ones."  Yet  I  disclaim  any  merit  at  all  in  this  affair,  because  I 
have  never  longed  for  merits  or  laurels.  I  confess,  moreover* 
that  I  was  never  able  to  compose  Egyptian  romances. 

However,  the  question.  What  is  the  true  hieroglyphic  system? 
being  important  in  the  revival  of  ancient  Egypt,  I  challenge 
the  Champollionist  Ebers  to  publish  within  the  next  six  months 
a  grammatical  translation  and  interpretation  of  the  Pompeian 
Tablet  according  to  Champollion's  true  system.  Should  he 
refuse  to  accept  this  challenge,  then  I  shall  call  him  a  shameless 
calumniator. 
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North  American   Microgasters, 
descriptions  of  Neiv  Species, 
Bv  C.  V.  RiLEV,  M.A,,  Ph.D. 
[R..,d  Feb.  7,  .as..] 


The  insectsof  this  group  arc  amoiigtlie  most  common  parasites 
of  the  various  cnlerpi  liars  injurious  to  vegetation.  Thcv  are,  there- 
fore, among  the  more  important  of  the  fiiimer'!.  insect  friends.  Yet 
they  hiivc  hitherto  been  but  little  studied  in  this  country  ;  for,  aside 
from  the  eight  species  described  by  Syy,  we  have  only  one  species 
described  by  Fitch,  one  by  Walsh,  one  by  Packard,  two  by  my- 
self, and  two  Texan  species  by  Crcsson,  while  noticesof  the  habits 
of  only  a  few  of  these  have  been  published,  I  have  during  the  past 
fifteen  years,  in  rearing  Lepidoptera,  obtained  quite  a  number  of 
species,  some  of  which  hiive  been  sent  to  Dr.  A.  S.  Packard,  Jr., 
of  Providence,  R.  I.,  but  mo«t  of  which  have  been  referred  to  Mr. 
E.  T.  Cresson  of  Philadelphia.  Dr.  Packard  proposes  shortly  to 
describe  several  species,  and  more  particularly  those  aH'ecting  but- 
terfly larvie,  while  Mr.  Cresson  is  at  the  present  time  working  up 
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the  group.  It  is  with  a  view  of  assisting  in  this  work  that  I  have 
been  led  to  prepare  these  notes  and  to  describe  the  few  species 
which  more  particularly  interest  me.  My  thanks  are  due  to 
Messrs.  McCalla  &  Stavely  for  the  loan  of  figures  6  and  7,  and  to 
Mr.  W.  H.  Patton  for  assistance. 

CHARACTERISTICS   OF   THE   GROUP. 

The  Microgasters  are  distin- 
guished from  the  other  members 
of  the  family  Ichneumonidae  by 
their  hairy  eyes  and  iS-jointed 
antennae.       The  second  cubital 

ig.  2.— FrontwingofMicroeaster  jrelechi*.  «rpnlf»f  rif  fh^  wmo-c  \n  th^  mji- 
cnlarged;  fma,  first  mecfian  area;  sma.  ^rCOlCt  OI  tnc  W  ingS  m  IttC  ma- 
second  do.;  fca,  first  cubital  area;  sea,  r^..:*^^  of  the  <;nprip<;  i«;  not  rlo<;^d 
second  do.,  or  "the  areolct";    tea,  third  J^*  ^^J  ^^  ^"^  SpCClCS  IS  noi  CiOSCG 

do.;  ra,  radial  area.  extemallv    (Fig.     l),    but    wheu 

complete  (Fig.  2,  scd)  this  areolet  is  quite  small.  The  radial  area 
(Fig.  2,  ra)  of  the  wings  is  never  complete,  and  that  portion  of 
the  radial  vein  extending  from  the  stigma  to  the  second  cubital 
areolet  is  the  only  portion  of  the  vein  that  is  distinctly  marked, 
this  portion  together  with  the  basal  vein  of  the  second  cubital 
areolet  forming  what  has  been  described  by  some  authors  as  the 
''  outer  side  "  of  the  first  cubital  areolet.  The  ovipositor  is  gene- 
rally short,  not  extending  beyond  the  tip  of  the  abdomen  ;  but  in 
a  number  of  species  it  is  exserted,  as  in  Microgaster  gelcchicBy 
where  it  is  one-half  the  length  of  the  abdomen  ;  and  sometimes  it  is 
equal  to  the  whole  abdomen  in  length,  as  in  Apanteles  viega- 
thymi.  The  body  is  generally  black,  the  legs  pale,  and  the  wings 
transparent  with  a  dark  stigma ;  the  abdomen  is  sometimes 
marked  or  banded  with  red.  the  antenn;e  vary  from  black  to  red, 
and  the  palpi  are  whitish  or  reddish.  The  thorax  is  more  or  less 
densely  punctate  and  the  basal  joints  of  the  abdomen  afford  good 
characters  in  the  presence  or  absence  of  sculpture.  TI\e  size  va- 
ries greatly  in  different  species,  but  none  equal  one-fourth  of  an 
inch  in  length  and  the  majority  do  not  exceed  one-eighth. 

Foerster,  in  his  "  Synopsis  der  Familien  und  Gattungen  der 
Braconen,*'  published  in  1862,  separated  two  genera  from  the  old 
genus  Microgaster,  and  H.  Reinhard,  in  the  '*  Deutsche  Entomo- 
logische  Zeitschrift'*  for  1880,  p.  353,  shows  that  thrse  genera  are 
well  founded.  They  may  be  distinguished  by  the  following 
characters : 
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MiCROPLiTis  Fr.,  3  cubital  cells:  2d  and  3d  abdominal  joints 
confluent.  Ovipositor  concealed.  Posterior  coxae  not  large: 
spurs  of  posterior  tibiae  less  than  half  the  length  of  the  first 
tarsal  joint.  Mesopleura  with  a  punctured  groove.  Cocoons 
leathery,  without  loose  silk. 

MiCROGASTER  Latr.,  3  cubital  cells :  2d  and  3d  abdominal  joints 
distinctly  separated.  Ovipositor  exserted.  Posterior  coxae 
unusually  large :  spurs  of  posterior  tibiae  more  than  one-half 
the  length  of  the  first  tarsal  joint.  Cocoons  white  and  with 
loose  silk. 

Apantkles  Fr.,  2  cubital  cells :  2d  and  3d  abdominal  joints 
separated.  Ovipositor  long  or  short.  Mesopleura  with  no 
distinct  groove.     Cocoons  with  loose  silk. 

HABITS    OF   THE    GROUP. 

The  Microgasters  are,  with  few  if  any  exceptions,*  confined  in 
their  attacks  to  the  larvae  of  Lepidoptera.  The  Microgaster  lar- 
vae that  I  have  observed  are  all  apodous  grubs,  of  which  that  of 
Apanteles  aletice  may  serve  as  an  example. 

A.  ALETi^.  Larva. — 4  mm.  in  length.  A  smooth,  memberless  grub, 
narrowing  towards  the  head  and  thickest  near  the  posterior  end ;  the  head 
nearly  as  large  as  the  ist  joint,  the  sutures  between  the  joints  rather 
indistinct.  The  mouth  parts  (Fig.  i,  b)  minute,  similar  to  those  of  other 
h^'menopterous  parasites.  The  6th,  7th,  Sth  and  9th  joints  behind  the 
head  provided  with  a  pair  of  prominent  lateral  tubercles;  pairs  of  slighter 
tubercles  on  the  5th  and  loth  joints.  Color  white,  or  tinged  with  green 
or  yellow. 

They  always  emerge  from  their  host  before  it  attains  the  pupa 

state  to  spin  their  cocoons.     Sometimes  but  a  single  larva  of  the 

Microgaster    is  nourished    by    the  caterpillar,  although  in  most 

cases   many  feed  in  company,  and,  emerging  at  the  same  time, 

*  Reinhard  (I.e.)  gives  a  list  of  the  exceptions,  there  being  4  cases  of  parasitism  on 
Beetles,  a  on  Saw-Hies,  i  on  a  GalNfly,  all  recorded  by  Katzeburg;  a  case  of  parasitism 
on  a  Gall  fly* observed  by  Mayr;  one  on  a  Fly  by  Haliday  and  another  by  Bouche,  and  two 
species  bred  from  Cecidomyia  rosaria,  one  by  Katzeburg  and  one  by  Mayr.  But,  as  all  these 
species  have  also  been  bred  from  Lcpidopterous  larva*,  Reinhaid  considers  that  these  com- 
paratively few  observations  are  of  questionable  accuracy.  Still  another  case  of  parasitism 
upon  Diptera  {M.  obscurtis  Necs  upon  Tryf>eta  arnica)  is  mentioned  by  Giraud  and  La- 
boulbene  in  the  **Annales  de  la  Socit'te  entomologique  de  France"  for  1S77,  p.  415;  and 
mention  is  there  also  made  of  the  parasitism  of  M.  gallicolus  upon  Arihrolysis  Gtiyom't 
a  Chalcid,  in  the  galls  made  by  a  moth,  (Ecocecis  Guyonella^  on  Limonastrum.  But  no  par- 
ticulars are  given  regarding  the  parasitism  upon  Trypetai  and  a  reference  to  the  original 
description  (Ann.  Soc.  ent.  P'r.,  486y,  p.  476)  shows  that  it  was  upon  the  moth  larva  that  the 
M.  gallicotus  fed.  I  find  in  my  notes  the  record  of  a  species  reared  from  the  larva  of  whst 
mav  have  been  Odontola  rubra^  but  possibly  some  Lepidopterous  larva  was  mining  the 
same  leaves. 
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spin  their  cocoons  more  or  less  closely  connected  together,  some- 
times to  the  number  of  several  hundred.  In  the  *'  Proceedings  of 
the  Entomological  Society  of  London"  for  1872,  p.  xsiii.,  Prof. 
Westwood  notes  an  instance  in  which  1,000  individuals  were 
bred  from  one  larva  of  a  large  Ceylonese  Bombycid. 

The  victimized 
caterpillar  ceases 
feeding  as  the  para- 
sitic   grubs    attain 

iwth,  i 


groi 


shri 


[Ige- 


stderably  as  soon  as 
they  have  penetra- 
ted Ihe  skin  and 
thei 


irix),  and  Fig.  4  the 
sitized. 


Fig.  3  shows  a 
healthy  full  grown 
"Hog-caterpillar  of 
the  Vine"  (CAixi-o. 
)  campa      pampina- 

caterpillar  when  shrunken  and  para- 


"  It  is  one  of  those  remarkable   and 
not  easily  explained   facts,  which  often 
confront    the  student   of  Nature,  that. 
Fig.  4.— flhniniicniarvanrchci-     while  one  of  these  Hog-caterpillars  in 
rocamp.   panipinairii.    with     |(g  normal  and  healthy  condition  may 

Mkrosasicr  cocoons,     (Afier  ,         ,        .    -  ,  , 

Riley.)  be  Starved  to  death  m  two  or  three  days, 

another,  that  is  writhing  with  its  body  full  of  parasites,  will  live 
-without  food  for  as  many  weeks.  Indeed,  I  have  known  one  to 
rest  for  three  weeks  without  food  in  a  semi-paralyzed  condition, 
and,  after  the  parasitic  flies  had  all  escaped  from  their  cocoons, 
it  would  rouse  itself  and  make  a  desperate  eflbrt  to  regain  strength 
by  nibbling  at  a  leaf  which  was  offered  to  it."  " 

The  cocoons  are  usually  tgg-shapcd  and  resemble  miniature 
cocoons  of  the  Mulberry  Silk-worm.  They  are  either  smooth 
and  glossy,  or  more  or  less  covered  with  flocculent  silk.     When 
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;ct^  ..r  Mo,  1E69.  p.  7J, 
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spun  in  associHtion  they  are  held 
together  by   this  loose  silk  either 
irregularly,    or    in    regular  single 
V  or  double  row,  and  the  loose 
mj  silk  ma}  be  so  abundant  as  to  look 
e    matted    masses  of  cotton  or 
wool     ind    to   almost    or  entirely 
hide  the  individual  cocoons  (Fig. 
5)      E\ception.il]y  the  texture  of 
the  cocoon  is  leathery  and  the  sur- 
face  ribbed,  while  in  a  few  cases 
the  sides  arc  fattened.    In  the  case 
of  Apanteles  acronyclte    no  defii 
nite  cocoon  is  formed,  but  the  lar- 
o<.i.«  va  transform   promiscuously  in  a 
"      mass  of  silk.  In  color  there  is  every 
white,  dull  opake  white,  cream-color 
and  difterent  shades  of  yellow  to  brown. 

The  peculiar  manner  in  which  the  Microgasters  infesting  Phi- 
lampelus  spin  iheir  smooth  cocoons  has  been  described  in  the 
"American  Naturalist"  for  187S,  vol.  xii.  pp.  558-60.  Mr.  J.  P. 
Marshall,    describing    the    species   parasitic  upon    Philampelus, 


Fg   s- 


mgh 


Fig.  6.— Fnrniatinn  iif  smoolh  encnon  by  the  Jarva  nf  Mlcrog«ter.    (After  Hanbiil.) 

states  that  the  first  act  of  the  Micrognster  upon  emerging  from  the 
caterpillar  is  to  altiich  its  posterior  end  to  its  host  by  some  silken 
threads,  as  shown  in  Fig.  6.  ■*.  It  then  forms  a  series  of  loops  of 
silk,  as  shown  Hiently  enlarged  in  Fig.  7,  moving  its  head  altern- 
ately from  left  lo  right  and  then  from  righl  to  left.  After  spin- 
ning to  the  top  of  the  cocoon  (Fig.  6,  ")  the  larva  reverses  its 
position  so  as  to  rest  with  its  head  down  (Fig.  6.  •).  when  it 
spins  the  other  side  of  its  cocoon,  gradually  contracting  its  body 
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as  the  work  proceeds;  and  finally,  to  complete  the  enclosure  of 
the  cocoon,  again  reversing  its  position  so  as  to  appear  in  the  atti- 
tude shown  in  Fig.  6,  ".  Mr.  Wm.  A.  Buckhout  (ibid.  p.  752) 
notes  several  points  of  difference  in  the  formation  of  similar 
cocoons  by  the  species  infesting  Macrosila.  This  Microgaster, 
after  completing  one-half  of  its  cocoon  and  reversing  its  position, 
flexes  its  body  so  as  to  bring  its  head  back  to  the  top  of  the  cocoon, 
"from  which  itspins  downwards  till  the  hack  of  its  host  is  reached 
and  it  is  entirely  enclosed,"  the  spinning  of  the  two  halves  of  the 
cocoon  being  upon  practically  the  same  plan,  the  first  half  being 
spun  from  below  upwards,  the  second  from  above  downwards. 
In  lining  the  cocoon  the  larva  repeatedly  changes  its  position. 

In  the  case  of  Apanteles  aletia,  which  spins  its  cocoon  not  in  a 
perpendicular  position  as  do  those  on  the  Sphinges,  but  recumbent 
upon   the  cotton-leaf,  the  outer  covering  being  somewhat  more 
.  -  —J  J         loose  and  "fuzzy,"  Mr.  FL  G,  Hubbard,  in 

L  Rv:  -    ---5^^         3  recent  report  to  me,  describes  the  process 
1    tr     -^^S^m  ^^  follows.     "In  quitting  its  host  the  para- 

jfW " ';:  ^^d'p^t  site  maintains  its  connection  therewith  by 

f— Ht^^S^^S  means  of  a  single  thread.  After  crawling 
1  L''-TT -^^B  to  a  distance  of  [ibout  half  an  inch,  it  fas- 
*  P^ir?0^-^^j  *^  tens  this  thread  to  the  surface  of  the  leaf 
^r^^?^^y~^?\^~\'*^^  ^^^  begins  its  cocoon.  The  larva  forms 
— *^  u-  i^f^  ''"  ■'  -•=■  the  exterior  by  throwing  out  loops  of  ropy 
^'^' n'b'^i™TofM?«o'»si«'*'"''^'  ^'''"^h  under  the  lens  are  seen  to 
(After  Matthaii.)  become  rigid  as  they  fall,  and  to  harden 

rapidly,  forming  a  rather  coarse  strand  of  white  silk,  which  is 
often  beautifully  furred.  These  loops  are  piled  one  upon  another, 
and  the  walls  of  the  cocoon  rise  rapidly  until  they  meet  overhead. 
The  inside  is  then  lined  in  the  manner  usual  with  Lepidopterous 
larvK,  until  the  whole  has  become  opake.  The  process  of  spin- 
ning occupies  about  two  hours'  time." 

It  is  in  this  as  in  almost  every  other  genus  or  group,  verv  diffi- 
cult to  separate  species,  so  called,  when  a  large  number  of  indi- 
viduals or  abundant  material  is  studied.  Some  of  the  forms 
indicated  as  good  species  by  entomologists,  especially  if  de- 
scriptions were  based  upon  one  or  two  individuals  without  refer- 
ence to  the  variation  that  occurs,  are  sure  to  prove  to  be  only 
varieties.     It  is  quite  natural  to  infer  that  differences  in  the  host, 
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especially  when  associated  with  difference  in  the  cocoon,  would 
indicate  ^ecific  difference.     But  the  result  of  my  study  shows 
very  clearly  that  there  may  be  great  variation  in  the  characters  of 
the  cocoon,  and  that  these  are  of  little  value  in  distinguishing 
Species.     Indeed  the  color,  form,  texture  and  arrangement  of  the 
cocoons  varies  greatly  not  only  in  the  different  species,  but  some- 
times in  the  same  species.     The  same  species  of  caterpillar  also 
often  suffers  from  the  attacks  of  several  species  of  Microgasters, 
as  is  the  case  with  the  Army-worm  ;  and,  conversely,  one  species 
of  Microgaster  often  attacks  a  variety  of  caterpillars,  and  in  this 
case  the  species  sometimes  presents  slight  variation  in  its  charac- 
ters when  attacking  different  hosts.     This  variation  may  be  con- 
sidered entomophagic,  and  when  sufficiently  marked  should  be 
indicated  by  a  variety  name,  as  I  have  done  below  in  treating  of 
Apanteles  congregatus.     The  species  Apanteles  cassianus  bred 
from    Terias  nicippe  shows  a  peculiar  variation   in  the  cocoon 
and  also  in  the  time  required  to  perfect  the  imago.     Its  cocoons 
are  either  yellowish,  ovoid,  and  quite  woolly;  or  brown,  four-sided, 
and  without  loose   silk.     Cocoons  of  the  two  forms  found  with 
the  Terias  on  Cassia  marylandica  Sept.  lo,  1874,  gave  forth  flies 
on  Oct.  ist  following  and  on  Aug.  4th,  1875,  the  former  from  the 
ovate  cocoons,  the  latter  from  the  other  form  of  cocoon,  and  the 
flies  are  indistinguishable. 

From  the  cocoons  of  Microgasters  are  often  bred  secondary 
parasites.  The  most  common  of  these  are  either  Ichncumonids 
of  the  genera  Hemitcles  and  Mesochorus^  or  Chalcids  allied  to 
Pteromaliis.  The  Hemiteles  cressonll  bred  by  me  from  the 
galls  of  Gelechia  galUvsolidaginis  is  probably  a  parasite  of  the 
Microgaster  which  attacks  the  maker  of  the  galls.  Mesochorus 
vitreus  Walsh,  which  was  described  as  a  parasite  of  the  Army- 
worm  {Leucania  unipuncta)^  I  have  bred  from  the  Microgasters 
truly  parasitic  on  that  pest.  The  Chalcid,  Glyphe  viridescens 
Walsh,  which  was  bred  by  Walsh  from  Apanteles  militarise 
and  by  Fitch  (who,  in  his  9th  Report,  described  it  as  new  under 
the  name  Pteromalus  tabacum)  from  Apanteles  congregatus 
when  parasitic  on  the  Tobacco-worm  {Macrosila  quinque-macu'- 
lata)^  I  have  bred  from  the  last  named  Apanteles  when  parasitic 
on  the  Army-worm. 
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DESCRIPTIONS  OF  NEW  SPECIES. 

MiCROPLiTis  CERATOMi^,  n.  8p. — Length  2.5  mm.    (5*$.  •Black;  an- 
tennae, labrum  and  mandibles  piceous,   palpi  whitish ;    legs  red,  the  coxse 
(except  at  apex),  the  basal  joint  of  posterior  tarsi  and  all  the  claws  black- 
ish ;    tegulae  and  base  of  costa  testaceous,  wings  subhyaline,  the  stigma 
entirely  and  the  veins  piceous.    Antennae  longer  than  the  body  in  both 
sexes,  joints  3-17,  constricted  in  the  middle  so  that  each  might  easily  be 
counted  as  two  joints.   Mesothorax  confluently  punctured,  a  slight  median 
ridge   posteriorly,    a  deeply  impresssed  groove  each  side,   these  grooves 
slightly  approaching  posteriorly.    Metathorax  coarsely  reticulated,  with  a 
prominent  median  ridge.    Abdomen  much  shorter  than  the  thorax,  ovate, 
basal  segment  vertical,   finely  punctured,    second  and  following  segments 
shining,    not   punctured,    the  second  segment   without   oblique   grooves. 
Radial  vein    arising   from   the  middle  of  stigma,    stout,   forming  a  right 
angle  with  the  basal  nervure  of  the  quadrate  areolet  and  also  forming  one 
side  of  the  areolet,  beyond  the  areolet  it  is  slender,  a  white  spot  on  cubital 
vein  at  base  of  areolet,  the'vein  closing  areolet   exteriorly  also  white,  the 
side  of  stigma  bordering  the  first  cubital  cell  swollen,    that  bordering  ra- 
dial cell  straight,  apical  nervures  of  the  wing  slender  but  distinct. 


If  n  H*' 


Described  from  many  specimens 
which  issued  March  6th   from  co- 
coons formed,  in  September  of  the 
previous  }ear,  by  larvae  found,  in 
Fig.  8.-Cocoons  of  Micropiitis  cenito-    Missouri,  emerging  from  the  cater- 

raise;  a,  side  view;  ft.  top  view  (after  00  ^ 

Riley).  pillar  of  Ceratomia  quadricornts. 

The  cocoons,  formed  in  irregular  masses  of  from  four  to  twenty 
together,  are  of  a  brown  color,  thick,  tough,  coarsely  ribbed  lon- 
gitudinally, and  without  loose  threads. 

The  mass  of  cocoons  originally  figured  in  the  second  volume 
of  the  American  Entomologist^  p.  128  (see  Fig.  8)  and  which 
was  received  from  Mr.  G.  C.  Brackett,  Lawrence,  Kans.,  diflfers 
from  those  above  described  in  the  cocoons  being  spun  regularly 
side  by  side  and  lacking  the  ribs.  The  flics  from  these  cocoons 
difter  only  in  the  slightly  greater  size,  reaching  3  mm.  in  length. 
To  these  large  specimens  Mr.  Cresson  has  given  the  MS.  name 
actuosus.  The  same  large  variety,  together  with  the  compact 
cocoons,  also  from  C  quadricornis^  I  have  received  from  Mr. 
A.J.  Randall,  Aviston,  111.  It  may  be  that  this  is  the  species 
bred  from  Macros ila  ^-maculata  by  Mr.  Emerton  and  figured  in 
the  Ninth  Ann.  Report  of  Dr.  Hayden*s  Survey,  p.  781,  fig.  48, 
although  the  cocoon  there  figured  is  solitary. 
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MiCROPLiTis  GORTYN^,  n.  sp.  —  Length  2  mm.  d*?.  Black;  mandi- 
bles, labrum,  palpi  and  antennae,  the  tegulae,  nervures  and  stigma  testa- 
ceous; the  ipical  joints  of  palpi  and  the  base  of  stigma  whitish;  legs  red  ; 
the  posterior  coxae  black;  wings  hyaline.  Antennae  of  the  female  a  little 
longer  than  the  thorax  and  the  joints  no  longer  than  broad;  antennae  of 
the  male  longer  than  the  body,  most  of  the  joints  twice  as  long  as  broad. 
Mesothorax  punctured,  opake,  lateral  grooves  not  sharply  defined; 
metathorax  reticulated,  with  a  median  carina  on  its  upper  face.  Abdomen 
smooth  and  shining,  base  of  first  segment  finely  punctured,  the  broad 
lateral  margins  of  the  first  segment  and  the  lateral  anterior  angles  of  the 
second  of  a  softer  texture  and  tinged  with  piceous.  Ovipositor  not  exserted. 
Venation  as  in  ce.ratomicB^  but  the  areolet  without  any  distinct  side  upon 
the  radius. 

Described  from  nine  specimens  bred  from  cocoons  sent  from 
Iowa  by  Dr.  A.  W.  Hoffmeister.  Parasitic  upon  Gortyna 
{Achatodes)  zecB  Harr.  The  cocoons  are  light  reddish-brown  and 
have  about  a  dozen  longitudinal  ribs  of  a  white  color,  and  are 
firmly  attached  together  in  irregular  masses.  I  have  found  simi- 
lar cocoons,  more  regularly  arranged,  beneath  the  bark  of  a 
sycamore  near  the  root. 

Specimens  (1  c?,5  ?)  bred  in  January  and  February,  1874, 
from  Hepialus  humuli  received  the  previous  autumn  from  Mr. 
O.  M.  Knox,  Oneida  Co.,  N.  V.,  appear  to  belong  to  this  species, 
although  some  of  them  vary  in  having  darker  legs  and  antennae, 
in  the  stigma  being  of  a  uniform  color,  and  in  the  areolet  being 
quadrate.  This  species  is  quite  distinct  from  ceratomice  in  hav- 
ing the  antennae  of  the  female  short. 

In  the  genus  Microplitis  it  is  often  difficult  to  decide  whether 
the  areolet  is  open  or  closed,  as  the  exterior  vein  is  white  or  trans- 
parent. In  Apanteles  this  vein  is  entirely  wanting  and  in  Micro^ 
gaster  it  is  as  strongly  marked  as  any  of  the  other  veins.  In  this 
respect,  therefore,  Microplitis  stands  between  the  other  genera  ; 
but  in  all  its  other  characters,  excepting  the  enlarged  coxae.  Mi- 
crogaster  occupies  the  intermediate  position. 

Apanteles  megathymi,  n.  sp. — Length  of  body  3  mm.  c?$.  Black; 
palpi  whitish,  antennae  piceous;  legs  red,  the  coxai,  and  in  the  males  the 
posterior  femora  and  tarsi  and  the  tips  of  the  posterior  tibiae,  black  or 
piceous,  in  the  females  the  tips  of  posterior  tibiae  and  the  posterior  tarsi 
dusky;  wings,  including  the  stigma^  hyaline;  tegulac  and  nervures  white, 
the  costa  and  the  outline  of  the  stigma  testaceous.  Mesonotum  closely 
punctate,  the  punctures  tending  to  unite  to  form  striae,  opake,  the  scutel- 
lum  polished,  sparsely  punctate;  metathorax  finely  reticulate,  divided  into 
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larger  areas  by  regular  ridges,  two  of  these  ridges  enclosing  a  median 
ovate-lanceolate  area,  there  being  no  median  carina..  Abdomen  as  long 
as  the  thorax,  narrowing  towards  base ;  basal  joint,  excludihg  the  less 
chitinized  sides,  longer  than  broad,  and  longer  than  the  second  and  third 
joints  taken  together,  delicately  sculptured  and  with  some  scattered  punc- 
tures of  larger  size;  remainder  of  the  abdomen  smooth;  second  joint 
very  short,  separated  from  the  third  by  a  deep,  but  very  narrow  groove ; 
the  third  joint  twice  as  long  as  the  second.  The  ovipositor  exserted  and 
as  long  as  the  abdomen.  The  vein  from  the  stigma  forms  with  the  basal 
vein  of  the  areolet  only  a  slight  curve. 

Described  from  many  specimens  bred  from  larvae  of  Mega- 
thymus  yuccce  received  from  South  Carolina.  The  cocoons  are 
spun  in  white  masses,  filling  the  silk-lined  burrows  of  the  Yucca- 
Borer.  The  flies  appear  in  April  shortly  after  the  time  of  appear- 
ance of  the  butterfly,  and  are  more  or  less  powdered  with  the 
waxy  secretion  of  the  caterpillar. 

The  long  ovipositor  must  be  of  service  in  enabling  this  spe- 
cies to  attack  its  host  through  the  lining  of  the  burrow ;  and 
it  is  worthy  of  note  that  a  smaller  species  {Ap.  carpatus  Say) 
which  I  have  bred,  in  Illinois,  from  the  larval-cases  of  the  Carpet- 
moth  {Tinea  tapetzclla  L.)  likewise  has  an  ovipositor  as  long  as 
the  abdomen,  and  that  M,  gelechice^  which  must  pierce  the  walls 
of  the  gall  inhabited  by  its  host,  also  has  an  exserted  ovipositor, 
as  have  also  an  Apaitteles  bred  from  the  larva  of  Gelechia  cer- 
cerisella  Cham.,  which  folds  the  leaf  of  Cercis  canadensis^  and 
the  following  species  bred  from  the  larva  of  Caccecia  scmiferana 
(Walk.)  which  folds  the  leaf  of  the  Box-elder  {Negundo  aceroi- 
des).  A  group  of  small  species  parasitic  upon  leaf-miners  also 
have  a  slightly  exserted  ovipositor. 

Apanteles  cacceci.*:,  n.  sp.  —  Length  of  body  2  mm.  d*?.  Black; 
palpi  whitish,  tip  of  mandibles  sometimes  testaceous,  antenna;  piceous; 
legs  black,  the  anterior  pair  from  middle  of  femora  and  the  basal  half  of 
posterior  tibiic  testaceous;  wings  hyaline,  stigma  piceous,  nervures  testa- 
ceous. Antenna;  of  female  as  long  as  the  body,  of  male  longer  than  the 
body.  Mesonotum  shining,  the  punctures  shallow;  metathorax  and  two 
basal  joints  of  abdomen  with  larger,  very  shallow  punctures;  remainder  of 
abdomen  smooth.  Abdomen  as  long  as  the  thorax;  basal  joint,  excluding 
the  less  chitinized  sides,  longer  than  broad  and  longer  than  the  second 
and  third  joints  taken  together;  second  joint  very  short,  being  only  half 
the  length  of  the  third.  Ovipositor  exserted  and  as  long  as  the  abdomen. 
The  vein  from  the  stigma  forms  a  strong  curve  with  the  basal  vein  of  the 
areolet  and  an  angle  is  sometimes  present  at  their  point  of  union. 

iv— 2— 8 
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Described  from  nine  specimens  bred  in  Missouri,  June  21, 1876, 
trom  Cacoecia  semiferana  (Walk.)  The  delicate  white  cocoons 
are  spun  together  in  a  roUof  a  leaf.  From  Apanteles  carfatus 
(Say)  this  species  differs  in  its  smaller  size,  shining  thorax,  and 
smooth  metathorax  and  abdomen.  Microgaster  clavatus  Prov. 
appears  to  be  a  synonym  of  carpatus^  although  Provancher's  de- 
scription is  faulty  in  making  no  mention  of  sculpture.  Among 
a  dozen  carfatus  bred  in  July  I  find  some  variation  in  the  color 
of  the  legs,  in  four  of  the  specimens  the  legs  being  more  or  less 
ringed  with  piceous. 

Apanteles  aleti^,  n.sp.  (Fig.  i, a). —Length  2™™-  S%*  Black;  palpi 
Avhite,  Inbrum,  mandibles  and  basal  joint  of  antennae  piceo-testaceous,  the 
flagellum  sometimes  piceous.  Legs  light  red,  the  posterior  tibiae  whitish 
on  the  basal  half;  tipsof  posterior  tibise,  the  posterior  coxae  and  tarsi,  black 
or  blackish  ;  the  posterior  femora  sometimes  dusky.  Abdomen  testaceous 
beneath,  except  along  the  median  line  and  on  the  apical  third;  the  edges 
of  the  first  joint  testaceous.  Wings  hyaline,  the  tegulae,  veins  and  stigma 
white,  Mesoscutum  closely  punctured,  opake;  scuteilum  sparsely  punc- 
tured ;  metathorax  obliquely  truncate,  its  posterior  face  "with  a  median 
subtrapezoidal  or  pentagonal  area.  Abdomen  narrow,  basal  joint  as  long 
as  one-half  of  the  remainder,  rugose,  its  posterior  border  excavated  in  the 
middle,  remaining  joints  not  sculptured  and  not  highly  polished.  Ovi- 
positor notexserted.  Radial  vein  arising  slightly  beyond  middle  of  stigma 
and  forming  a  curve  with  the  basal  vein  of  the  areolet.  This  species 
resembles  Ap.  hyalinus  Cress.,  described  from  Cuba,  but  differs  in  the 
coloration  of  the  legs  and  in  the  ovipositor  not  being  thickened  at  the  tip. 

Described  from  many  specimens  bred  from  the  young  larva  of 
Aletia  argillacea^  in  Florida,  by  Mr.  H.  G.  Hubbard,  and  in 
Alabama  by  Mr.  E.  A.  Schwarz  and  Mr.  W.  H.  Patton.  There 
are  several  generations  during  the  season,  as  it  has  been  bred  in 
August,  September  and  October  from  the  different  broods  of  the 
Cotton-worm.  The  fly  is  disclosed  about  ten  days  after  the 
cocoon  is  formed.  Mr.  Schwarz  observed  that  the  larva  of  this 
Microgaster  is  found  only  in  the  posterior  part  of  the  Aletia 
larva.  It  is  a  solitary  parasite,  only  one  specimen  infesting  a 
single  Cotton-worm.  The  cocoon  is  formed,  without  conceal- 
ment, upon  the  cotton-leaf,  and  was  found  quite  commonly  the  past 
season,  although  it  had  not  been  observed  before.  It  measures 
from  3  to  4  mm.  in  length,  is  of  a  white  color,  and  is  covered  with 
loose  silk,  this  outer  covering  forming  two  characteristic  tufts  at 
opposite  ends  of  the  cocoon  and  on. opposite   sides.     The  fly 
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emerges  through  a  lid-covered  opening  which  it  cuts  for  itself  at 
one  end  of  the  cocoon,  as  is  the  habit  of  other  species  of  the  ge- 
nus. Mr.  Hubbard  has  bred  from  the  cocoons  of  this  species  a 
secondary  parasite  belonging  to  the  Chalcids  and  Mr.  Schwarz 
has  similarly  bred  a  Hemiteles, 

Apanteles  politus,  n.  sp.  —  Length  1.8  mm.  (5*$.  Pitchy-black; 
"mandibles,  palpi  and  basal  joint  of  antennae  testaceous;  flagellum  beneath 
on  basal  half  piceo-testaceous ;  legs  honey-yellow,  the  coxae,  and  in  the 
posterior  legs  the  tarsi,  the  apical  half  of  the  tibiae  and  the  tips  of  the 
femora  piceo-testaceous ;  wings  hyaline,  nervures  and  stigma  testaceous ; 
first  and  second  joints  of  abdomen  beneath  and  their  sides  broadly  above 
testaceous.  Antennae  of  female  shorter  than  body,  of  male  a  little  longer 
than  body.  Mesothorax  smooth  and  polished;  metathorax  depressed, 
smooth  and  polished,  its  upper  face  limited  by  a  carina  on  each  side. 
Abdomen  smooth  ;  the  central  portion  of  basal  joint  very  narrow,  twice 
as  long  as  broad,  narrowing  behind  to  meet  the  triangular  central  area  of 
the  second  joint;  the  second  joint  with  very  broad  membranose  sides 
separated  by  deep  oblique  grooves,  this  joint  only  half  as  long  as  the  first 
joint.  Ovipositor  concealed.  Radial  vein  forming  an  angle  of  120°  with 
the  basal  vein  of  the  areolet. 

Described  from  many  specimens  bred,  in  Missouri,  from  Sco- 
lecocampa  ligni  Guen.  The  cocoons  are  spun  in  an  irregular, 
flattened  mass  beneath  the  bark,  and  are  of  a  dirty-white  color. 
In  the  form  and  sculpture  of  the  abdomen  and  in  venation  this 
species  agrees  with  militarise  but  it  differs  in  the  smooth  thorax 
and-  dark  posterior  coxae. 

Apanteles  cassianus,  n.  sp.  —  Length  1.5  to  2.2  mm.  (5*$'  Black; 
palpi  white;  mandibles  sometimes  testaceous;  knees,  the  four  anterior 
tibiae,  the  basal  half  of  posterior  tibiae,  and  all  the  tarsi  excepting  at  the 
apex  and  on  the  apical  half  of  the  basal  joint  of  posterior  pair,  whitish; 
the  anterior  femora  more  or  less  piceous  and  the  intermediate  tibiae  often 
tinged  with  testaceous.  Wings  hyaline,  the  veins  white;  the  stigma, 
strongly  in  contrast,  piceous;  tegulse  tipped  with  piceous.  Antennae  of 
the  $  scarcely  shorter  than  those  of  the  d*.  Mesothorax  opake,  the  punc- 
tures shallow  and  obscure ;  metathorax  opake,  without  distinct  sculpture, 
its  upper  face  limited  on  each  side  by  a  carina  exterior  to  the  spiracles ;  a 
few  slight  ridges  at  the  apex.  Abdomen  without  punctures,  lateral  mar- 
gins of  the  basal  joint  dark  piceous,  the  central  portion  broad  and  with 
sharply  defined  sides ;  second  joint  with  a  broad,  triangular  central  area 
marked  off  by  two  deep  grooves  which  diverge  from  the  middle  of  the 
anterior  margin;  ovipositor  concealed.  The  radius  forms  with  the  basal 
vein  of  the  areolet  only  a  slight  curve,  but  in  one  or  two  specimens  there 
is  a  slight  angle  on  the  outer  side  at  their  point  of  union. 
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Described  from  twelve  specimens  bred,  as  mentioned  above 
(p.  302),  from  cocoons  found,  at  East  St.  Louis,  111.,  upon  Cassia 
marylandica  with  Terias  nicippe. 

Apanteles  thecl^,  n.  sp. — Length  2  mm.  c?$.  Black;  palpi  white; 
labruni.  mandibles,  and  sometimes  the  antennae,  piceous;  tibise  and  tarsi 
testaceous,  the  apical  half  of  posterior  tibiae  and  the  posterior  tarsi  black- 
ish. Wings  hyaline;  the  tegulsc,  stigma,  costa  beyond  stigmn,  and  the 
radius  and  veins  at  base  of  areolet,  piceous.  Antenntc  of  the  female  much 
shorter  than  the  body,  of  the  male  nearly  as  long  as  the  body.  Mesotho- 
rax  closely  punctured,  opake ;  metathorax  not  truncate,  finely  rugose-reticu- 
late and  with  a  slight  median  longitudinal  ridge.  Two  basal  joints  of  the 
abdomen  with  numerous  distinct  punctures,  remaining  joints  often  sparsely 
punctate;  basal  joint  with  the  lateral  margins  narrow;  ovipositor  not  ex- 
serted.  Stigma  short,  triangular,  radius  descending  from  its  middle  and 
uniting  at  a  considerable  angle  with  the  basal  vein  of  the  areolet. 

Bred  Sept.  26,  1878,  from  larvae  which  emerged  Sept.  i8th  from 
a  larv'a  of  a  species  of  Thecla  found  feeding  upon  cotton  plants 
at  Augusta,  Ga.  Also  bred  by  Mr.  E.  A.  Schwarz  at  Selma, 
Ala.,  Sept.  16,  1880,  from  cocoons  spun  Sept.  6th.  Also  bred 
from  a  larva  of  the  same  Thecla  received  from  Mr.  B.  F.  Cooke^ 
Marion,  Ala.,  July,  1880.  The  cocoons  are  white  and  are  spun 
together  in  irregular  masses,  as  many  as  twenty  of  the  parasitic 
larvae  being  sometimes  found  to  infest  a  single  caterpillar  of  the 
Thecla.  Ap,  livtenitidis  closely  resembles  this  species,  but  it  is 
larger,  the  basal  joints  of  its  abdomen  are  densely  rugose,  and  its 
cocoon  is  yellowish  and  solitary.  The  three  specimens  bred  from 
Gelechia  galicesoiidaginis  which  I  mentioned  as  a  variety  in  the 
original  description  oi  limenitidis  prove  upon  further  examination 
to  be  males  and  to  belong  to  a  distinct  species,  the  basal  joints 
of  the  abdomen  being  quite  smooth. 

Apanteles  LiMENiTiDis.ybrwi  flaviconcii^. — Under  the  above  name 
may  be  recorded  a  species  or  variety  which  is  found  in  Connecticut  as  well 
as  in  Missouri,  and  which  presents  all  the  characters  of  the  species  bred 
from  the  young  larva;  of  Limeniiis  disippus,  but  which  spins  its  cocoons 
in  masses  like  those  oC  M.  militarise  with  which  it  is  associated  in  fields 
infested  with  the  Army-worm.  The  cocoons  also  are  of  a  bright  lemon- 
yellow,  those  of  the  true  limenitidis  being  dull  yellow.  From  congregatus 
the  imago  oi  JlaviconchcB  differs  in  the  femora  being  black  except  at  the 
tip,  the  tibiae  and  tarsi  being  dull  yellow.  The  radius  forms  an  angle  with 
the  basal  vein  of  the  areolet  at  their  point  of  union  :  the  base  of  the  third 
abdominal  joint  is  punctate. 

As  it  is  probable  that  Jiaviconchce  is  a  parasite  of  the  Army- 
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worm,  it  may  be  well  to  compare  it  with  mtlitaris.  In  Ap. 
militarise  which  I  have  bred  from  Nephelodes  violans  as  well  as 
from  the  Army-worm,  the  stigma  is  not  so  dark,  the  radial  vein 
passes  into  the  basal  vein  of  the  areolet  quite  evenly,  the  base 
<?f  the  abdomen  beneath  is  reddish  and  the  coxae  as  well  as  the 
femora  are  red,  the  knees  dusky.  It  more  particularly  differs  from 
JlaviconchcB  and  from  other  allied  species  in  a  character  hitherto 
unrecorded ;  the  basal  joints  of  the  abdomen  are  quite  smooth, 
and  on  the  second  joint  two  oblique  grooves  are  very  distinct. 

Apanteles  CONGREGATUS  (Say).  —  Under  this  name*  must 
be  grouped  a  long  series  of  forms  attacking  various  Sphinges, 
Bombycids  and  Noctuids,  and  perhaps  other  Lepidoptera.  But 
for  the  present  I  will  mention  only  those  bred  in  Missouri  from 
Choerocampa  pampinatrix^  Sphinx  ^-fnaculata^  and  two  un- 
known species  of  Sphingid  larvae,  those  bred  from  Sphinx  catalpa 
from  Knoxville,  Tenn.,  those  bred  from  Leucania  unipuncta  in 
Missouri  in  1869  and  in  Connecticut  in  1880,  and  those  bred  from 
Hemileuca  maia  and  Saturnia  Jo  in  Missouri.  The  species  is 
characterized  by  the  rough  first  and  second  abdominal  joints  and 
by  the  legs,  excepting  the  posterior  coxae,  being  red.  Th^  an- 
tennae vary  from  black  to  testaceous,  and  the  abdomen  is  either 
entirely  black  or  is  marked  with  red  on  some  of  the  joints.  The 
metathorax  has  an  indistinct  median  line.  The  radius  arises  be- 
yond the  middle  of  the  stigma  and  passes  into  the  basal  vein  of 
the  areolet  with  quite  an  even  curve,  except  in  the  specimens 
bred  from  Saturnia  and  Hemileuca  (to  which  I  would  give 
the  variety  name  hemileucce)^  which  have  a  distinct  angle  at  the 
point  of  union.  In  var.  hemileucce^  also,  the  second  abdominal 
joint  is  slightly  less  coarsely  sculptured  than  in  specimens  bred 
from  Sphinges  and  Army-worms.  This  variety  agrees  with  those 
parasitic  on  Sphinges  in  forming  clear  white  cocoons  spun  sepa- 
rately upon  tire  back  of  its  host  and  not  enveloped  in  loose  silk. 

Specimens  bred  from  the  Army-worm  in  Missouri  in  1869 
from  bunches  of  cocoons  enveloped  in  dull  whitish  floss  silk  have 
the  abdomen  entirely  black,  but  from  similar  bunches  of  cocoons 
was  bred  a  form  which,  while  agreeing  in  sculpture,  has  more  or 
less  of  the  first,  the  second  and  base  of  the  third  joints  red,  the 


*  The  insect  described  by  Provancher  under  this  name  is  not  Say's  species,  but  is  a  syno- 
nym oi  geUchia  Riley. 
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coxae  red,  and  the  basal  half  of  the  antennae  yellow.  This  variety 
may  be  named  rufocoxalis.  That  it  is  only  a  variety  is  evident 
from  my  having  bred  in  May  from  similar  bunches  of  cocoons, 
both  in  Missouri  and  in  Washington,  specimens  which  agree  i» 
all  characters,  but  vary  in  having  the  third  joint  of  the  abdomen 
either  black,  piceous,  or  red,  and  in  the  first  and  second  jointSv 
also  being  more  or  less  red,  and  in  the  coxae  being  blackish  at 
the  base.  Army-worm  specimens  bred  in  Connecticut  in  1880 
from  irregular  masses  of  whitish  cocoons  not  concealed  by  a 
covering  of  loose  silk  differ  from  the  typical  congregatus  in  hav- 
ing lateral  red  fasciae  on  the  third  and  fourth,  and  in  the  male 
on  the  fifth,  joints  of  the  abdomen,  the  fasciae  in  the  male  being 
sometimes  continuous.  One  specimen  has  a  pair  of  red  dots  on 
the  third  joint  only.  But  in  other  respects  these  parasites  of  the 
Army-worm  agree  with  those  from  the  Sphinges.*  A  variety 
which  I  have  bred  from  Arena  virginica  in  Missouri,  and  which 
may  be  named  scitulus^  varies  further  in  having  the  base  of  the 
third  abdominal  joint  more  or  less  sculptured  and  in  the  abdomen 
beyond  this,  except  along  the  middle,  and  in  the  entire  under  sur- 
face .of  the  abdomen  being  red.  The  radius  in  some  specimens 
forms  an  angle  with  the  basal  vein  of  the  areolet  at  their  point  of 
union.  The  cocoons  are  spun  parallel  to  one  another,  but  not  in 
an  even  series,  on  a  leaf,  and  are  enveloped  in  white  floss  silk. 

The  difference  in  the  cocoons  may  easily  be  due  to  the  difference 
in  the  conditions  under  which  they  were  spun.  The  Army-worm 
being  amid  the  grass,  the  Microgasters  can  there  most  readily 
attach  their  cocoons  in  a  mass  to  the  blades  or  stems,  but  when 
emerging  from  a  Sphinx  caterpillar  they  have  only  the  body  of 
their  host  for  a  support  and  each  one  must  take  care  of  itself  The 
Microgasters  bred  from  the  cluster  of  parallel  cocoons  represented 
in  Fig.  9,  and  which  were  referred  to  in  the  "American  Ento- 
mologist," vol.  i.  p.  224,  as  found  on  the  branch  of  a 
dwarf  apple  tree  by  Mr.  Henry  Kleinhaus  of  Nyces, 
Penn.,  agree  with  specimens  o(  congregatus  bred  from 
alifei^cocoons,  Sphinges,  except  in  the  second  abdominal  joint  being 
pie"twig?  *^    polished   and  only  slightly  punctured,  or  only  finely 

•  I  have  still  another  Microg^aster  parasite  bred  from  the  Army-worm.  It  differs  from 
the  others  in  belonging  to  the  genus  Micropliiis  and  in  being  solitary,  only  a  single  mag- 
got deriving  nourishment  from  the  partially  grown  Leucania  larva.  The  specimen  is,  how- 
ever, too  poor  to  describe  from. 
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striate.  They  might  be  considered  a  variety,  but  hardly  more. 
I  have  found  similar  cocoons  at  Lawrence,  Kansas,  and  bred  the 
same  kind  of  flies  from  them,  some  of  the  specimens  varying  in 
having  red  marks  on  the  third  and  fourth  joints  of  the  abdomen. 
The  spinning  of  the  cocoons  in  these  honey-comb-like  masses 
seems  also  to  be  due  to  the  place  of  spinning,  as  they  were  in  each 
case  attached  to  tree-branches ;  the  larvae  doubtless  finding  that 
they  could  obtain  a  firm  support  only  in  a  position  transverse  to 
the  branch  and  their  host. 

From  Sphinx  d-maculata  I  have  obtained  cocoons  such  as 
those  represented  on  Chcerocampa  in  Fig.  4,  and  have  received 
from  Mr.  N.  A.  Bibikov,  Orangeburg,  S.  C,  the  same  kind  of 
cocoons  from  a  Tomato-worm,  and  all  have  produced  Apanteles 
congregatus.  But,  strangely  enough,  the  mass  of  cocoons  repre- 
sented at  Fig.  5  may  also  have  been  made  by  parasites  of  Sphinx 
5-maculata^  for  I  have  received  a  similar  mass  obtained  from  that 
species  by  Mr.  E.  T.  Dale  of  Yellow  Springs,  O.,  and  the  flies 
bred  therefrom,  as  far  as  the  few  specimens  before  me  will  per- 
mit of  comparison,  present  no  characters  distinguishing  them 
from  those  bred  from  the  other  form  of  cocoons.  With  more  ma- 
terial I  hope  a  closer  comparison  may  be  made.  These  masses 
of  cocoons  must  be  spun  under  very  different  circumstances  from 
those  under  which  the  others  are  spun. 

Apantelrs  smerinthi,  n.  sp. — Length  2-2^ mm.  cf  $.  Black;  labrum, 
mandibles  and  palpi  testaceous ;  the  tips  of  the  palpi  whitish,  antennse 
dark  testaceous ;  legs  light  red,  the  anterior  and  intermediate  coxae  red- 
dish, the  posterior  coxa;  black;  wings  hyaline,  tegulic  and  nervures  testa- 
ceous, the  stigma  a  little  darker;  lateral  edges  of  the  first  and  second 
joints  of  the  abdomen  testaceous,  a  spot  on  each  side  of  the  third  joint  and 
sometimes  the  apical  margin  of  this  joint  red,  the  three  basal  joints  red- 
dish beneath.  Mesothorax  even,  shining,  the  punctures  being  very  fine 
and  not  close  together.  Metathorax  finely  reticulate,  with  a  slight  me- 
dian ridge.  Abdomen  polished,  the  basal  joints  with  slight  distinct  punc- 
tures, not  rugose.  Ovipositor  concealed.  The  radial  vein  arises  beyond 
the  middle  of  stigma  and  passes  into  the  basal  vein  of  the  areolet  quite 
evenly. 

Described  from  many  specimens  bred  from  Smerinthus  oceU 
ia^usj  June  10,  1872.  At  once  distinguished  from  congrcgatus  by 
the  shining,  delicately  punctured  mesothorax.  In  other  respects, 
excepting  the  finer  sculpture  of  the  base  of  the  abdomen,  it  closely 
resembles  that  species.  The  cocoons  are  spun  in  a  mass,  arranged 
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parallel  to  one  another  in  a  single  row,  the  whole  enveloped  in 
loose  white  silk  and  attached  to  a  willow  leaf. 

A  bunch  of  weathered  cocoons,  of  a  dirty  whitish  color,  found 
on  a  willow  leaf — probably  found  in  the  same  locality  with  the 
above  near  St.  Louis  —  are  peculiar  for  having  the  cocoons 
arranged  in  a  double  row,  just  like  the  cells  in  a  honey-comb. 
From  these  cocoons  .1  have  bred  flies  which  have  unfortunately 
been  much  broken,  but  they  have  the  peculiar  polished  thorax  of 
smerinthiy  and  agree  otherwise  as  far  as  the  imperfection  of  the 
specimens  will  permit  of  comparison. 

Apantbles  acronyct^,  n.  sp.  (Riley  MSS.,  2d  Rep.  Ins.  Mo.,  p.  120). 
Length  2}  vam.  cT*  Black;  labrum  and  mandibles  testaceous,  palpi  whit- 
ish, antennae  piceo-testaceous ;  legs  light  red,  posterior  coxae  black ;  wings 
hyaline,  the  tegula:  piceous,  nervuresand  stigma  testaceous;  lateral  edges 
of  the  first  and  second  joints  of  the  abdomen,  and  the  sides  of  these  joints 
beneath,  testaceous.  Mesothorax  shining,  uneven  behind,  there  being  one 
or  two  shallow  pits  before  the  scutellum  caused  by  the  union  of  the  lateral 
oblique  grooves,  although  these  grooves  are  not  clearly  defined  and  are 
not  apparent  anteriorly.  Metathorax  granulated  or  finely  reticulate,  with 
an  indistinct  median  ridge.  First  and  second  joints  of  the  abdomen  con- 
fluently  punctate,  opake ;  remaining  joints  smooth  and  shining.  The  radial 
vein  arises  beyond  the  middle  of  stigma  and  passes  into  the  basal  vein  of 
the  areolet  quite  evenly. 

Differs  from  congregatus  and  agrees  with  smerinthi  in  its  shining 
mesothorax,  but  differs  from  the  latter  in  the  mesothorax  being 
uneven,  in  the  opake  basal  joints  of  the  abdomen,  and  in  the  lack 
of  red  marks  on  the  third  joint. 

Described  from  nine  specimens  bred  from  larvae  of  Acronycta 
populi''^  taken  at  Bloomington,  111.  The  maggots  issued  Sept. 
15th,  the  flies  Sept.  23d.  ''Many  of  the  Acronycta  larvae  when 
full  grown  will  fasten  themselves  firmly  to  a  leaf  in  the  curled 
position,  and  from  the  body  will  issue  from  thirty  to  forty  little 
maggots.  These  maggots  are  each  of  them  0.17  inch  long,  of  a 
dull  green  color,  tapering  each  way,  with  a  dark  dorsal  mark,  a 
lateral  elevated  ridge,  and  a  row  of  shining  elevated  spots  of  the 
same  color  as  the  body  between  the  ridge  and  the  back.  Each 
one  spins  a  mass  of  white  silk  around  its  body  and  creeps  out  of 
it  and  commences  spinning  afresh,  until  at  last  a  large  aggregate 
amount  of  flossy  silk  is  spun,  into  which  the  maggots  work  back 

*  A.  populi  Riley  =  vl.  Lnpuscuiina  Gn. 
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to  transform,  though  some  transform  while  lying  on  the  surface."* 
The  silk  is  spread  out  upon  the  leaf  about  the  caterpillar  in  an 
iriegular  mass  and  no  definite  cocoons  are  visible. 

Apantelks  paleacrit.«,  n.  sp.  —  Length  2^-3  mm.  d'^.  Black;  la- 
brum,  mandibles  and  antennae  piceous,  palpi  whitish;  legs  rtfd,  anterior 
coxar  piceous,  posterior  black,  the  posterior  femora  at  tip,  the  apical  half 
of  posterior  tibiae  and  the  posterior  tarsi  excepting  the  base  of  the  joints, 
black;  wings  hyaline,  tegulse  piceous,  nervures  testaceous,  stigma  darker; 
lateral  edges  of  the  basal  joints  of  the  abdomen  and  the  sides  of  these 
joints  beneath  piceous  or  testaceous.  Mesothorax  densely  punctured ;  meta- 
thorax  sparsely  punctured,  without  median  ridge.  First  and  second  joints 
of  the  abdomen  rugose,  the  second  joint  with  two  distinct  oblique  grooves 
(in  the  Canadian  specimens  the  middle  of  the  joints  almost  smooth) ; 
remaining  joints  smooth.  Ovipositor  concealed.  The  radial  vein  arises 
beyond  the  middle  of  stigma  and  passes  into  the  basal  vein  of  the  areolet 
quite  evenly. 

Described  from  3  $  s,  i  c? ,  bred  from  the  larva  of  Paleacrita 
vernata  found  at  Villa  Ridge,  Southern  Illinois,  the  flies  appear- 
ing May  20th,  and  from  2  Ss  bred  from  Canker-worm  larvae, 
probably  of  the  same  species,  received  from  Mr.J.Pettit,  Canada 
West.  The  greenish-white  cocoons  are  spun  singly  on  the  under 
side  of  a  leaf.  The  flies  differ  from  congregatus  in  the  oblique 
grooves  on  second  joint  of  abdomen  and  in  the  dark  posterior 
tibiae  and  tarsi. 


LIST  OF  NORTH  AMERICAN  SPECIES  HERETOFORE  DESCRIBED. 

All  the  species  following  have  been  described  under  the  generic 
name  Microgaster^  that  term  being  employed  indiscriminately 
for  the  three  genera  treated  of  in  this  article,  and  it  may  be  noted 
that  all  specific  names  should  have  been  feminine.  The  original 
spelling  is  here  quoted  because  the  names  of  such  species  as  may 
be  referred  to  Micropiitis  or  Apantelcs  will  retain  or  take  a 
masculine  form.  It  may  ultimately  be  found  that  niellipes  Say, 
bistigmata  Say,  and  possibly  some  of  the  other  described  species, 
do  not  really  belong  among  the  Microgdsters. 

UNITED  STATES. 

caUiptcra  Say,  Bost.  Journ.  Nat.  Hist.,  i.  264  (1836).    Probably  a 

\^Microplitis. 


*  Second  Report  on  the  Insects  of  Missouri,  1870,  p.  lao. 
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croceipes  Cress.,  Trans.  Am.  Ent.  Soc,  iv.  183  (1872)  Tex.  Micro- 

ipiitisf- 
maculipennis  Cress.,  "     "     "         "         "  "         "  " 

iridescens  Cress.,  Proc.  Ent.  Soc.  Phila.,  iv.  68  (1865).    Cuba.  " 


zonaria  Say,  Bost.  Jour.  Nat.  Hist.,  i.  263  (1836).    Apparently  a 

[^Microgaster, 
gelechice  Riley,  ist  Rep.  Ins.  Mo.,  178  (1869).     A  true         " 


carpata  Say,  Bost.  Journ.  Nat.  Hist.,  i.  263  (1836).  An  Apanteies, 

congregata  Say,  Bost.  Journ.  Nat.  Hist.,  i.  262  (1836).        ' 

Fitch,  9th  Rep.,  222  (1865).  =  utilis  French,  Can.  Ent.  xii. 

{±2  (1880). 
militarise  var.  Riley,  8th  Rep.  Ins.  Mo.,  54  (1870). 

This  species  was  bred  by  Say  from  a  Sphinx  larva,  and  must, 
I  think,  be  the  same  as  that  described  by  Fitch.  The  words 
"  radial  cellule  with  the  nervure  as  obvious  as  the  others ; 
second  cubital  cellule  rounded  destitute  of  the  exterior  nerv- 
ure," in  Say's  description,  might  throw  a  doubt  on  his  insect 
being  a  Microgaster  at  all ;  but  there  is  an  inconsistency  in 
the  second  cubital  cellule  being  open  and  rounded  in  the 
same  insect.  No  other  small  Ichneumonids  are  known  to 
attack  Sphinx  larva?  in  the  manner  he  describes,  the  insect 
mentioned  in  my  first  Report  on  the  Insects  of  Missouri 
(p.  96  note)  as  a  species  of  Blacus^  on  Mr.  E.  Norton's 
authority,  being  this  common  Apanteies. 

ensiger  Say,  Bost.  Journ.  Nat.  Hist.,  i,  260  (1836).  The  open 
areolet  of  the  $  would  place  that  sex  in  Apanteies^  but  the 
d*  is  said  to  have  the  areolet  closed.  Say  must  have  con- 
founded two  quite  distinct  insects. 

limenitidis  Riley,  3d  Rep.  Ins.  Mo.,  158  (1871).    An  Apanteies. 

militarist ?l\%\^.  Iris.  Inj.  to  Veg.  in  111.,  37  (1863).  "  " 

Riley,  2d  Rep.  Ins.  Mo.,  52  (1S70). 

nephoptericis  Pack.,  Proc.  Essex  Inst,  iv.  122,  pi.  3,  f.  3,  3a  (1864). 

An  Apanteies, 
xylina  Say,  Bost.  Journ.  Nat.  Hist.,  i.  262  (1836).  "  " 

CANADIAN. 

cinctus^Yoy,^  Nat.  Can.,  xii.  196  ( 1881).  Qiiebec.    Art  Apanteies. 
clavatus^  Prov.,  Nat.  Can.,  xii.  196  (1881).    *'         Probably  a  sy- 

[nonym  of  Ap,  carpatus* 
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ARCTIC. 

Haiti  Pack.,  Am.  Nat,  xi.  52  (1877).     Greenland. 

unicolor  Curtis,  Ross's  2d  Voyage,  App.  p.  Ixii.  Arctic  America. 

CUBAN,    ETC. 

amer/canus  h&tr.^  Encycl.  Meth.,  Ins.  10,  42  (1825).  Martinique. 
^avivenln's Cress. ^Froc.KnUSoc,  Phila.,iv.  66  (1865.)  Cuba.    An 

hyalinus  Cress,,  ''     "      "         "       "  6\^      "     Cuba.     '' 

t.  c;    55         44  44 

44       44  5y      44         44         An 

\_Apanteles, 
pinos  Cress., 


44     44      44 

mediatus  Cress.,  "     "      " 

marg'in ive fitr is  Cr ess,,  ^^     "       " 


44     44       44 


44 


44    44 


(4 


44 


k4 


OK    DOUBTFUL    GENUS. 

bistigmata  Say,  Bost.  Journ.  Nat.  Hist.,  i.  264  (1836).  The  open 
areolet  allies  it  to  Apanteies,  but  the  distinct  radial  vein  and 
supplementary  stigma  render  the  location  of  the  species 
doubtful. 

mellipes  Say,  Bost.  Journ.  Nat.  Hist.,  i.  261  (1836).  Agrees  with 
Apanleles  es^ce^i  in  its  distinct  radial  vein  and  subfusiform 
abdomen.  The  "thorax  with  its  two  oblique  impressed 
lines  confluent  behind"  is  also  a  peculiar  character,  although 
there  is  an  indication  of  it  in  Micropliiis  ceratomice. 

robmice  Fitch,  Fifth  Report,  p.  56  (1S59).  The  open  areolet 
points  to  Apanteles,  but  the  brevity  of  the  description  pro- 
duces doubt. 
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Descriptions  of  some  New  Tortricid^   (^Leaf-rollers ). 

By  Chas.  v.  Rilky,  M.A.,  Ph.D. 

(Communicated  Mar.  ai,  i83i.) 

The  study  of  the  TortricidiE  in  this  country  will  undoubtedly  re- 
ceive an  impetus  from  the  recent  publication  of  Lord  Walsing- 
ham's  admirable  work  on  the  Family.*  Prof.  C.  H.  Fernald  of  the 
State  College,  Orono,  Me.,  has  been  for  some  years  devoting  espe- 
cial attention  to  these  moths,  which  greatly  interest  the  cultivator 
of  flowers,  fruits,  and  trees,  on  account  of  the  frequency  with  which 
their  larvae  (Leaf-folders)  are  met  with,  sometimes  in  injurious 
numbers.  In  the  spring  of  1878  I  sent  to  Prof.  Fernald  some 
notes  upon  about  a  hundred  species  of  which  I  had  studied  the 
habits  and  adolescent  states,  indicating  a  few  of  the  undescribed 
forms  by  MS.  names.  These  Prof.  Fernald  has  kindly  retained 
in  his  determinations,  and  I  am  under  obligations  to  him  not  only 
for  this  courtesy,  but  for  the  generic  references  of  most  of  the  spe- 
cies here  treated  of,  and  for  other  valuable  assistance  in  determin- 
ations. I  am  likewise  under  obligations  to  Mr.  Wm.  H.  Patton, 
of  Washington,  for  courteous  assistance  and  advice,  and  to  Miss 
M.  E.  Murtfeldt  of  Kirkwood,  Mo.,  for  aid  in  rearing  some  of  the 
species. 

CoNCHYLis  CENOTHBRANA,  n.  sp. — d*  $  •  Expanse  9-10  mm.  Basal  half 
of  primaries  yellow,  apical  half  rose-red.  Head  gray.  Thorax  yellow,  the 
patagia  tipped  with  gray :  primaries  with  the  basal  half  yellow,  the  costa 
and  apical  half  rose-red,  the  yellow  extending  as  a  broad  median  emar- 
gination  into  the  red ;  the  red  portion  more  or  less  dotted  or  fasciate  with 
black  shining  scales,  these  scales  not  encroaching  upon  a  central  patch 
which  contains  a  yellow  spot  of  variable  size;  some  abbreviated  black 
and  white  costal  streaks;  posterior  margin  and  fringes  yellow,  becoming 
gray  at  the  anal  an^le :  secondaries  and  under  surfaces  fuscous :  legs 
«ilvery,  the  tibiae  and  tarsi  mostly  black  or  fuscous.  Abdomen  silvery- 
fuscous,  paler  beneath  ;  ovipositor  laterally  compressed. 

Described  from  four  specimens  bred  from  CEnothcra^  in  Mis- 
souri, by  Miss  Murtfeldt. 

CoNCHYLis  ERiGERONANA,  n.  sp. — d*.  Expanse  11  mm.  Head,  thorax 
and  basal  third  of  primaries  creamy-white,  the  median  and  apical  third  of 
primaries  blackish.    Head  white,  palpi  beneath  and  antenna:  fulvo-testa- 

*  Lepidoptera  Heterocera  in  the  British  Museum,  Part,  iv.,  North  American  Tortricidap. 
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ceous.  Thorax  white :  primaries  with  the  basal  third  creamy-white,  with 
a  fulvous  tinge  which  is  most  pronounced  along  the  costa;  the  median 
third  occupied  on  the  inner  border  by  a  broad  dark  fuscous  band  which 
narrows  towards  the  costa  at  its  middle;  the  apical  third  marbled  with 
spots  of  shining  scales  (with  steel-blue  reflection)  upon  a  fulvous  ground, 
the  costa  fulvous ;  a  longitudinal  black  mark  on  median  vein,  and  others  in 
ocellus  apparent  under  a  lens;  fringes  black  tinged  with  gray;  secondaries 
gr&y :  under  surfaces^  primaries  fuscous,  with  some  black  and  ochreous 
costal  streaks,  fringes  tipped  with  black ;  secondaries  gray  :  legs  blackish, 
the  posterior  pair  white  above,  tinged  with  fulvous  beneath.  Abdomen 
(broken  in  the  specimen). 

Described  from  one  specimen  bred  Feb.  24,  1879,  from  a  Ceci- 
domyidous  gall  on  Erigeron  Qanadense?  received  from  Colum- 
bia, Texas  (E.  A.  Schwarz). 

ExARTEMA  MONETiFERANUM,*  n.  sp. — S'  Expanse  20  mm.  Primaries 
brownish  with  numerous  straw-colored  spots  ocellated  with  carneous  in- 
clining to  pink,  //ipa^  grayish,  antennae  and  apical  joint  of  palpi  tinged 
with  piceous.  Thorax;  tegulae  gray,  with  a  median  fuscous  band  :  prima' 
ries  brownish ;  a  pale  basal  spot,  a  fascia  of  three  pale  spots  just  beyond, 
succeeded  by  a  fascia  of  four  similar  spots,  and  this  followed  at  the  mid- 
dle of  the  wing  by  three  similar  spots  which  do  not  unite  to  form  a  fascia; 
beyond  the  middle  a  Y-shapcd  fascia,  its  stem  obliquing  basallj*,  the  ante- 
rior branch  reaching  costa  about  the  middle  cf  wing»  the  posterior  about 
the  outer  fourth  and  connecting  with  the  first  of  two  small  costal  spots 
which  form  a  continuation  of  a  broad  irregular  terminal  fascia;  apical 
angle  and  middle  of  posterior  margin  brown  ;  fringes  tawny,  with  a 
darker  basal  coincident  shade :  secondaries  dark  gray,  fuscous  at  apical 
angle;  fringes  light  gray  with  a  darker  coincident  basal  line  :  under  sur- 
face of  primaries  deep  fuscous,  the  markings  of  upper  surface  faintly  indi- 
cated on  disc,  but  distinctly  on  costal  and  posterior  margins;  secondaries 
gray,  darker  towards  tip :  legs  silvery,  anterior  coxae  and  femora  within 
ashy,  the  anterior  and  intermediate  tibiit  and  tarsi  marked  with  fuscous, 
posterior  tibiie  with  a  black  line  within.  Abdomen  fuscous,  the  margins 
of  the  joints  silvery,  caudal  tuft  ochraceous;  abdomen  beneath  whitish- 
ochraceous,  and  with  a  series  of  median  fuscous  shades. 

One  specimen  from  Eufaula,  Ala.  (G.  W.  Latimer). 

ExARTEMA  FERRUGINEANUM,  n.  sp. — S-  Expansc  17  mm.  Head  ferru- 
ginous; clypeus  and  palpi,  excepting  the  black  apical  joint  and  dots  on 
the  preceding  joint  above,  white ;  antennie  fuscous,  slightly  pubescent, 
the  basal  joint  ferruginous.  Thorax  above  ferruginous  :  primaries  dark 
ferruginous   with  a  faint  olivaceous    hue,   and  with   irregular  fascise  and 


•  I  follow  the  prevailing  custom  of  conforming  the  specific  termination  to  the  gender  of 
the  genus,  though  in  my  judgment  the  value  of  the  ending  as  a  means  of  readily  indicating 
the  group  or  family  to  which  an  insect  belongs  is  tlius  largely  destroyed,  and  it  were  better 
to  look  upon  it  as  purely  conventional  and  to  keep  it  uniform  regardless  of  the  genus. 
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Streaks  of  bright  ferruginous  enclosing  a  median,  faintly  bluish  line;  the 
first  pale  fascia  extending  from  .CQ3ta  to  inner  margin  and  forming  two 
indentations  in  the  basal  patch ;  the  second  fascia,  originating  just  be- 
yond the  middle  in  two  oblique  costal  streaks  which  reach  to  the  next  cos- 
tal streak  beyond  them,  extending  to  the  posterior  margin  near  the  anal 
angle  and  giving  off  from  its  inner  edge  a  branch  along  the  cell,  which 
■connects  more  or  less  distinctly  with  the  first  fascia,  and  a  second  branch 
which,  at  first  running  at  right  angles  to  the  fascia  and  toward  the  inner 
margin,  suddenly  bends  before  attaining  that  margin  and  extends  to  the 
first  fascia,  with  which  it  unites  just  below  the  median  vein ;  towards  the 
apex  three  oblique  costal  streaks  which  converge  towards  the  middle  of 
the  posterior  margin  ;  the  fringes  fuscous,  darker  at  the  apex  and  in  the 
middle,  and  with  a  narrow  basal  fuscous  coincident  line;  the  ground  color 
of  the  wing  most  distinct  in  the  basal  patch,  the  broad  central  band  divided 
into  three  broad  streaks  and  in  an  oblique  patch  extending  inward  from 
below  the  middle  of  the  posterior  margin  :  secondaries  fuscous,  pale  toward 
the  base,  their  fringes  whitish  with  a  dark  basal  coincident  shade:  under 
surfaces  silvery-fuscous,  the  primaries  slightly  tinged  with  coppery  :  leg^ 
silvery- white,  the  anterior  tibiae  and  the  tarsi  streaked  with  fucous  above. 
Abdomen  above  fuscous,  beneath  silvery-white. 

Described  from  two  (Js  bred  from  larvae  feeding  on  plum  leaves 
at  St.  Louis,  Mo. 

In  the  general  color  of  the  wings  and  the  division  of  the  central 
band  this  species  approaches  JSx.  nitidana  Clem.,  but  the  basal 
patch  and  central  band  of  that  species  are  pure  brown.  From 
JEx,  sericorana  Walsm.  it  differs  in  the  failure  of  the  second 
branch  from  the  second  fascia  to  attain  the  inner  margin,  and  in 
the  extension  of  the  two  streaks  to  a  union  with  the  first  fascia. 
The  blue  line  in  the  first  fascia  also  is  much  narrower  than  that 
represented  in  Walsingham*s  figure  of  Ex,  sericorana. 

The  general  coloration  of  Ex,  permundana  Clem,  at  once 
separates  that  species,  which  also  has  the  second  branch  of  the 
second  fascia  extending  to  the  inner  margin.  Otherwise  the  fas- 
ciation  is  very  similar. 

P^DISCA  GiGANTKANA,  n.  sp. — $.  Expanse  34-38  mm.  General  color 
white,  with  a  large  brown  patch  enclosing  the  anal  angle  and  the  ocellated 
spot.  Head  white,  antennaj  testaceous.  Thorax  white  :  primaries  white, 
some  fuscous  dots  on  costa  and  some  mottlings  or  abbreviated  fasciae  of 
pale  fuscous  about  the  basal  third  of  the  wing  between  the  cell  and  the 
inner  margin;  the  posterior  third  of  the  wing,  including  the  apical  angle 
but  not  extending  upon  the  costa,  fuscous,  with  irregular  spots  and  fasciae 
of  polished  elevated  scales  and  with  white  mottlings  toward  the  apical 
angle  and  posterior  margin,  the  median  terminal  portion  with  some  irre- 
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^ular  black  lines  :  secondaries  and  under  surfaces  grayish  fuscous :  leg's 
white,  the  anterior  tarsi  tinged  with  fuscous  above.  Abdomen  whitish,  the 
apical  joint  of  the  ovipositor  piceo-testaceous,  laterally  compressed,  evenly 
•chitinized,  stout. 

Described  from  two  specimens ;  Kansas  (G.  F.  Gaumer)  ; 
Iowa,  March,  1874  (Hoffmeister).  Prof.  Fernald,  having  a  male 
of  this  species,  informs  me  that  that  sex  agrees  in  coloration  with 
the  females,  and  has  the  costal  fold  characteristic  of  the  genus. 

P^DiscA  CELTiSANA,  n.  sp. — d*.  Expanse  15.5  mm.  Ashy,  the  prima- 
ries mostly  ashy-fuscous.  Head  ashy.  Thorax  ashy-brown  :  primaries 
pale  fuscous  with  a  slight  coppery  reflection ;  base  toward  the  inner  mar- 
gin white,  the  middle  of  the  inner  margin  with  an  elongated  ashy-white 
patch;  costa  and  disc  of  the  wing  slightly  speckled  with  white  and  black, 
the  black  most  distinct  on  the  costal  border  of  the  large  white  patch ;  an 
apical  dark  fuscous  spot ;  fringes  ashy,  speckled  with  fuscous  and  pre- 
ceded by  a  white  line  :  secondaries  ashj' :  under  surfaces  ashy,  the  prima- 
ries tinged  w^ith  fuscous :  legs  ashy,  varied  with  fuscous  on  the  tibiae  and 
tarsi.    Abdomen  ashy,  paler  beneath. 

Described  from  one  specimen  bred  from  Celtis  in  Texas  (BolL) 
Prof.  Fernald  thinks  that  this  may  prove  to  be  one  of  the  varieties 
o{  vertumnana  Zell. 

Semasia  helianthana,  n.  sp.  —  cf.  Expanse  15  and  20  mm.  Whitish 
gray,  the  primaries  with  two  quadrate  blackish  patches  on  inner  margin 
and  with  a  black  dash  and  white  triangle  at  the  apical  angle.  Head  pale 
gray,  apical  joint  of  palpi  in  one  specimen  fuscous,  antenniu  fuscous. 
Thorax  pale  graj' :  primaries  gray ;  streaked  with  white  and  fuscous  along 
the  costa;  base  of  wing  dark  gray,  this  followed  by  pale  gray,  which  is  in 
turn  followed  on  the  inner  margin  by  a  quadrate  black  or  dark  brown 
patch  before  the  middle,  this  patch  produced  to  a  point  posteriorly  upon 
the  disc  of  the  wing,  and  in  the  larger  specimen  faintly  connected  there 
Avith  some  of  the  costal  streaks;  a  similar  spot  on  the  inner  margin  before 
the  posterior  angle,  extending  in  the  larger  specimen  upon  the  disc  of  the 
wing  before  the  ocellated  spot  and  there  connected  with  a  light  brown 
streak  extending  from  the  middle  of  the  costa;  ocellated  spot  white,  con- 
taining a  black  dot  and  upon  its  costal  border  two  longitudinal  black  lines; 
a  light  brown  streak  from  the  outer  third  of  costa  extending  around  the 
apical  border  of  the  ocellated  spot  to  attain  the  middle  of  posterior  mar- 
gin; apical  angle  with  a  black  dash,  preceded  upon  the  costa  by  a  conspi- 
cuous geminate  white  triangle,  the  space  behind  which  has  a  slight  fulvous 
tinge ;  fringes  gray,  speckled  with  dark  brown  or  black  in  the  smaller  spe- 
cimen :  secondaries  gray  with  lighter  fringes:  under  surface  of  primaries 
fuscous,  the  streaks  indicated  on  the  costa;  of  secondaries  silvery-gray: 
/i-^i  gray,  the  four  anterior  tibiic  and  tarsi  marked  with  blackish  above. 
Abdomen  gray. 
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Described  from  two  specimens  bred  from  galls,  of  the  usual 
Lepidopterous  character,  on  the  commoner  Western  Sunflower 
in  Texas,  Aug.  12  and  17,  1873. 

This  must  closely  resemble  Steganopiycha  variana  Clem,  and 
St,  lagopana  Walsm.,  but  I  refer  it  to  the  genus  Semasia  at  Prof, 
Fernald's  suggestion. 

Grapholitha  GALL^E-SALiciANA,  n.  sp. — d*.  Expanse  1 1  mm.  White, 
the  primaries  blackish  on  terminal  third,  the  secondaries  gray.  Head 
white,  the  antennae  with  a  black  line  beneath.  Thorax  white  :  primaries 
white,  tinged  with  ochraceous  along  the  costa  beyond  the  middle  and  spot- 
ted with  grayish-brown  on  costa,  and,  more  particularly,  towards  the  inner 
margin ;  the  space  included  between  the  apical  angle,  the  anal  angle,  and 
the  middle  of  the  inner  margin,  fuscous,  ocellated  spot  silvery  tinged  with 
lavender,  enclosing  a  gray  and  one  or  two  jet  black  spots  and  preceded  by  a 
black  transverse  spot;  a  silvery  streak  from  the  costa  to  just  beneath  the 
apex,  and  a  shorter  parallel  silvery  streak  extending  from  theiniddleof  the 
costa;  fringes  fuscous  with  a  silvery  reflection,  preceded  by  a  black  mar- 
ginal line:  secondaries  i\x%Q.ows^  fringes  silvery :  under  surfaces  fuscous, 
markings  of  primaries  faintly  repeated  :  legs  silvery-white.  Abdomen 
fuscous  above,  silvery-white  beneath,  excepting  the  apical  joint. 

Described  from  two  specimens  bred  June  17,  1873,  from  galls 
on  willow  twigs,  St.  Louis,  Mo. 

At  once  distinguished  from  the  European  campoliliana  by  its 
pure  silvery  or  satiny-white  coloration  untinged  with  yellow.  Its 
general  color  is  that  of  the  European  Spilonota  roborana*  Schiff*, 
but  it  is  much  smaller  and  is  very  diHerently  marked. 

Grapholitha  OLiVACEANA,  n.  s. — rf  •  Expanse  18  mm.  Thorax  oliva- 
ceous :  primaries  olivaceous  with  a  pale  ochraceous  tinge;  an  oblique 
streak  from  the  middle  of  the  costa  connecting  with  a  broad,  somewhat 
wavy  stripe  which  extends  through  the  middle  of  the  wing  to  just  before 
the  apex;  two  spots  on  inner  border,  one  near  base,  the  other  (which  is 
larger  and  more  elongate)  toward  anal  angle,  and  some  costal  and  apical 
streaks  brown-olivaceous;  ocellated  spot  silvery,  the  centre  ochraceous 
with  two  black  stripes ;  a  silvery  streak  extending  obliquely  from  the  costa 
to  the  posterior  margin ;  fringes  ochraceous,  tinged  with  fuscous  at  apex  : 
secondaries  gray,  fuscous  towardss  tip  ;  fringes  white,  dusky  at  base  :  under 
surface  of  primaries  fuscous ;  the  fringes,  except  at  apex,  and  some  costal 
spots  ochraceous ;  secondaries  gray. 

Described  from  one  specimen  from  Illinois  (J.  R.  Muhleman). 


♦  This  is,  according  to  Staudinger  &  W<)ck«.''s  catulogue,  synonymous  with  cynosbana 
Fabr.  described  in  1775;  also  with  Hilbner's  aquana.  It  Is,  bey«>n(l  much  doubt,  the  same 
as  Hedya  scudderiana  Clem.,  Euryptychia  saligneana  Clem,  and  Piedisca  affusana  Zell. 
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Venation  and  notch  in  posterior  border  of  primaries  as  in  Proteofteryst 
WIsm.,  but  the  primaries  with  tuf^s  of  raised  scales  on  upper  surface,  and 
the  secondaries  in  the  d*  with  a  large  pencil  or  tuft  of  hairs  on  upper  sur- 
face in  the  space  between  the  margin  and  the  costal  vein. 

Proteoteras  >bsculana,  n.  sp. — d'^.  Expanse  14  to  17  mm.  General 
color  grayish-fuscous,  with  an  olivaceous  hue  on  the  primaries,  which 
are  roughened  and  have  5  nearly  equidistant  knobs  of  elevated  scales 
along  the  inner  third  (the  2d  and  4th  from  base  being  largest,  the  5th,  at 
babe  of  ocellated  patch,  smallest),  and  one  knob  on  the  disc  of  the  wing 
opposite  the  second  from  the  base.  Under  a  lens  is  revealed  an  admixture 
of  gray,  silvery,  black  and  olivaceous  scales,  which,  together  with  the 
knobs,  creases  and  other  irregularities  of  the  wings,  when  naturally 
folded,  strongly  recall  in  appearance  the  lichened  bark  of  a  tree.  Head 
greenish,  the  palpi  beneath  and  the  clypeus  white,  antennae  fusco-testaceous. 
Thorax  greenish,  the  patagia  tipped  with  pale  scales:  primaries  mottled 
with  green  and  grayish  white;  numerous  abbreviated  costal  streaks  and  a 
longitudinal  line  along  the  inner  branch  of  the  subcostal  vein  and  often 
continued  in  dots  towards  the  apex,  black ;  the  green  most  pronounced  on 
the  inner  half  of  the  wing,  in  a  band  extending  towards  the  basal  third 
of  costa,  and  in  a  band  beneath  the  black  line,  the  latter  band  reaching  the 
costa  at  the  middle  and  produced  on  the  other  side  in  mottlings  toward 
the  apex;  a  broad  oblique  band  starting  from  the  costa  before  the  middle, 
the  ocellated  spot  and  the  space  above  the  black  line,  light  gray;  fringes- 
gray  ish-olivaceous  :  secondaries i\x%zo\x%^  their  fringes  but  slightly  paler; 
in  the  male  a  black  line  along  the  costa  and  another  along  the  costal  vein, 
these  two  lines  enclosing  a  broad  whitish  stripe  upon  which  rests  a  tuft  ot 
long  gray  scales  arising  near  the  base  of  the  wing,  upon  the  costa  opposite 
the  base  of  the  tuft  some  erect  black  scales  :  under  surfaces  pale  fuscous, 
a  black  stripe  along  the  costa  of  all  the  wings  in  the  male  :  legs  white,  the 
four  anterior  tibial  banded  with  green,  their  tarsi  black  with  the  tips  of  the 
joints  white,  posterior  tibiai  and  tarsi  shaded  with  gray.  Abdomen  fus- 
cous, margins  of  joints  gray,  beneath  white;  last  ventral  joint  of  the  female 
with  a  median  slit  and  with  a  naked  dot  on  each  side ;  chitinous  valve 
of  ihe  ovipositor  mostly  concealed,  flat,  narrow,  apex  siightlj'  emarginate, 
the  angles  rounded  :  last  ventral  joint  of  the  male  with  a  median  interrup- 
tion in  the  scales ;  the  claspers  concealed  by  a  covering  of  loose  scales ; 
lateral  tufts  of  the  apical  joint  distinct. 

There  is  considerable  variation  in  the  ground  color,  some  spe- 
cimens having  the  pale  marks  predominant,  some  the  green. 
Some  specimens  are  more  or  less  suffused  with  ferruginous  in- 
clining to  tawny,  and  there  is  frequently  a  tawny  spot  at  base  of 
ocellated  spot.  The  black  irregular  streaks  in  the  dark  fascia 
curving  from  middle  of  costa  towards  apex  are  persistent. 

*    IIuitiTtU^^  Proteus;  TVra^,  a  genus  of  Tortridds. 
iv — 2 — 9 
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Described  from  eight  specimens  bred  from  larvae  boring  the 
tender  terminal  twigs  of  Buckeye  and  of  Maple  in  Missouri. 

The  indentation  in  the  posterior  border  at  the  apex  of  vein  4  is 
often  difficult  to  detect  on  the  upper  surface  because  of  the  heavy 
fringe,  but  on  the  lower  surface  it  is  always  distinct.  Vein  4 
comes  very  close  to  vein  5  at  the  apex, 

MKLISSOPUS,"  Not.  Gen. 

Primaries  twice  as  long  as  wide,  the  costa  gently  and  evenly  arched, 
posterior  margin  scarcely  indented  below  the  apex;  no  costal  fold  :  vena- 
tion as  in  Carpocapsa  pomontlla  :  the  wing  banded  with  coppery.  Second' 
aries  slightly  indented  below  the  apex :  venation  differing  from  that  of 
C.  fomonella  in  vein  2  springing  from  the  basal  third  of  the  discal  cell : 
behind  and  parallel  to  the  base  of  the  median  vein  and  vein  2  a  pencil  of 
hairs  concealed  in  a  much  deeper  pocket  than  that  of  Carpocapsa^  the 
pocket  forming  a  conspicuous  process  on  the  lower  surface  of  the  wing : 
a  dense  cluster  of  peculiar  hair-like  scales,  with  broadly  spatulate  tips, 
along  the  inner  border.  Posterior  tibice  dilated  and  compressed,  clothed 
with  long  scales  forming  a  large  brush  resembling  a  miniature  and  flat- 
tened **  feather  duster":  thtf  posterior  tarsi  also  with  long  scales,  particu- 
larly on  the  basal  joint  which  is  also  dilated. 

This  genus  resembles  Ecdytolopha  Zeller  (Beitrage  z.  Kennt. 

nordam.  Nachtfalter  iii.  p.  60  [266])    in  some  respects,  but  may 

easily  be  distinguished   by  the  absence  of  the  stout  scutellar  tuft 

which  belongs  to  that  genus ;  by  the  singular   mat  of  spatulate 

hairs  on  the  anal  margin  of  secondaries,  and  by  the   peculiarly 

hroad  and  brushy  hind  tibiae  and  tarsi. 

Melissopus  LATiFERREANA  (Wlsni.) — S'  Expansc  17-18  mm.  Gene- 
ral color  reddish-brown,  with  metallic  reflections  on  the  primaries.  Head 
grayish  -  brown  ;  palpi  white,  exteriorly  towards  tip  fuscous.  Thorax 
above  speckled  with  gray  and  brown  :  primaries  reddish-brown,  speck- 
led with  gray,  especially  at  base  ;  a  rather  narrow  coppery  median 
fascia,  almost  straight,  constricted  at  middle  and  widest  on  the  inner 
margin ;  a  second  more  arcuated  fascia  of  the  same  color,  broadest 
along  the  ocellated  spot  and  broken  just  above  it.  and  a  third,  narrower 
and  more  broken,  fascia  extending  from  outer  fifth  of  costa  and  curving 
near  posterior  margin  to  anal  angle;  ocellated  spot  merely  indicated  by 
a  series  of  interrupted,  black  longitudinal  lines  and  a  few  black  specks 
along  inside  of  the  posterior  metallic  fascia;  a  few  metallic  costal  streaks 
and  an  apical  spot  of  same  color ;  fringes  gray,  preceded  by  a  dark  red  ter- 
minal line:  secondaries  fuscous,  paler  toward  the  base,  fringes  whitish; 

*  fiihaaa^  bee;    ;rot5c,  ^oo'* 
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the  hair  pencil  yellow;  the  mat  of  spatulate  scales  near  inner  border  pale 
jrellow :  under  surfaces  fuscous,  with  a  faint,  coppery  reflection  :  legs  and 
thorax  beneath  gray,  posterior  tibiae  and  tarsi  white  above  and  grayish* 
fucous  beneath.    Abdomen  fuscous. 

Described  from  two  specimens  bred  June  i,  1876,  from  acorns, 
mostly  those  infested  with  Balaninus  larvae.  Either  a  genuine 
acorn  borer  or  inquilinous.  Kirkwood,  Mo.  One  from  Dallas, 
Tex.  (Boll.) 

.  I  have  given  the  above  description  of  the  male  of  what  is  doubt- 
less Carpocapsa  latiferreana  Wlsm.  (N.  A.  Tortricidae,  p.  70,  pi.  76, 
f.  8)  because  the  genus  is  at  once  distinguished  from  Carpocapsa 
by  the  greatly  dilated  posterior  legs  of  the  male,  and  in  order  to 
show  the  varietal  differences  indicated  by  Walsingham,  strength- 
■ened  by  the  black  streaks  in  the  ocellated  spot  being  longitudinal, 
not  transverse.  As  his  two  specimens  were  ?s  and  mii.e  are 
both  c?s,  the  presumption  is  that  these  colorational  differences  are 
not  of  specific  value,  and  this  is  Prof.  Fernald's  conclusion  after 
seeing  the  types  and  comparing  specimens  from  New  Hampshire 
and  Texas.  Should  future  observation  show  them  to  be  distinct, 
I  would  propose  for  mine  the  name  of  auric hakeana^  the  speci- 
mens being  so  referred  to  by  Walsingham. 

Phoxoptkris  MURTFELDTiANA,  n.sp. — ^.  Exponse  ID  mm.  White,  the 
primaries  with  a  dark  brown  patch  on  basal  half  of  inner  margin  and  with 
an  oblique  fascia  extending  from  the  middle  of  costa.  Head  reddish- 
brown;  palpi  white,  tinged  with  brown  at  base.  Thorax  white,  becoming 
embrowned  on  the  disc:  primaries  white,  the  apical  halt  ^haded  with  fer- 
ruginous, with  abroad  blnckish-brown  patch  on  the  basal  half  of  the  inner 
tnargin,  the  patch  rounded  on  its  costal  border  and  having  a  very  indis- 
tinct coppery  reflection  from  some  of  the  scales  in  particular  lights;  from 
the  middle  of  the  costa  an  oblique  reddish-brown  fascia  extending  to  lorm 
a  sharp  angle  just  before  the  apex  of  wing  (there  enclosing  two  black 
streaks)  and  retreating  suddenly  to  curve  around  the  ocellaled  patch,  into 
which  it  sometimes  sends  a  sliglit  angle,  and  to  attain  the  inner  margin  of 
the  wing;  this  fascia  much  paler  jon  its  inner  half  than  on  its  costal  half, 
bounded  exteriorly,  from  costa  to  inner  margin,  by  a  white  line  and  bha«iing 
off  on  the  inner  half  of  its  basal  border  into  the  white  ground  color;  costa 
beyond  the  fascia  to  the  apex  streaked  with  white  and  ferruginous,  the 
apex  ferruginous,  just  below  the  apex  two  white  streaks;  ocellated  patch 
white,  generally  containing  a  black  streak;  posterior  margin  ferruginous; 
fringes  tinged  with  ferruginous,  pale  at  base,  darker  at  apical  angle: 
secondaries  gray:  nnder  suijaces  %r^y\  primaries  shaded  with  fuscous: 
legs  white,  with  the  usual  fuscous  shadings  on  tarsi.  Abdomen  gmy^  sil- 
very beneath. 
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Described  from  three  specimens  bred  from  oak,  May  19,  by- 
Miss  Murtfeldt,  in  Missouri. 

From  Ph,  spirecefoliana^  which  Dr.  Clemens  bred  from  larv» 
found  feeding  on  the  leaves  of  Spircea  opulifolia^  this  oak-feeding 
species  differs  in  the  oblique  central  fascia  extending  to  form  a 
sharp  angle  towards  the  apex  of  wing,  in  the  angulated  portion 
containing  two  black  streaks,  and  in  this  fascia  extending,  as  a 
faint  band,  to  the  inner  margin  and  beneath  the  ocellated  patch* 

Ph.  burgessiana  ZelL,  which  may  not  be  distinct  from  pulchel- 
lana  Clem.,  and  Ph.  laciniana  Zell.,  which  may  not  be  distinct 
from  dubiana  Clem.,  are  closelly  allied  to  murt/Mtiana,  but  the 
basal  patch  is  darker  than  in  those  species,  thus  resembling 
spirecefoliana, 

Phoxopteris  cornifoliana,  n.  sp. — d*.  Expanse  10  mm.  Basal  half 
of  primaries  steel-blue,  changing  to  refldish-brown  towards  the  inner  bor- 
der; apical  half  ferruginous  with  steel-blue  and  white  shadings.  Head 
closely  scaled,  ferruginous,  clypeus  whitish ;  antennae  piceous  except 
towards  base;  palpi  short,  not  extending  bejond  head,  closely  scaled, 
whitish.  Thorax  above  ferruginous:  basal  half  of  ^riMariVs  steel-blue, 
becoming  whitish  on  the  middle  of  the  inner  margin,  a  large  basal  patch 
behind  the  median  vein  reddish-brown,  in  one  specimen  this  patch  extend- 
ing on  the  disc  to  form  a  union  with  the  ferruginous  apical  half  of  the 
wing  so  as  to  cut  off  a  large  subtriangular  pale  patch  on  the  middle  of  the 
inner  margin;  apical  half  of  wing  ferruginous,  pale  along  costa  and  within 
the  ocellated  patch,  which  is  represented  by  a  steel-blue  shade  on  the  ante- 
rior border  of  which  there  are  two  parallel  dark  lines  and  which  is  edged 
terminally  with  white;  costa  streaked  with  white  and  reddish-brown,  from 
near  the  middle  of  costa  a  steel-blue  streak  extending  to  just  beneath  the 
apex,  where  it  is  met  by  a  more  delicate  streak  extending  nearly  per- 
pendicularly from  the  costa ;  fringes  grayish-ferruginous,  preceded  by  a 
fuscous  line  in  the  excavation  :  secondaries  fuscous,  with  the  basal  half 
whitish  ;  fringes  white,  becoming  fuscous  toward  apex  :  under  surface  of 
primaries  fuscous,  with  some  whitish  costal  streaks;  secondaries  white, 
with  fuscous  margins  and  apex :  legs  silvery,  tibiae  and  tarsi  with  fuscous- 
shadings.    Abdomen  fuscous,  silvery-white  beneath. 

Described  from  two  specimens  bred  from  larvae  on  C&mus pani- 
ailaia,  April  7,  1878,  at  Manhattan,  Kans. 

Differs  from  /%.  muticana  Wlsm,  in  the  increase  of  the  reddish-^ 
brown  color  at  the  expense  of  the  white,  the  ocellated  patch  being 
represented  only  by  the  steel-blue  spot  edged  posteriorly  with  a 
white  line ;  and  in  the  white  base  of  the  secondaries.  Yet,  as 
Walsingham  described  only  the  d",  it  is  possible  that  this  is  the 
other  sex  of  his  species. 
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On   Certain  Problems  in  Refraction. 

B_y  Francis  E.  Nifhkr. 

While  obsening,  as  I  had  often  done  before,  the  dished  ap- 

flat-bottomed  vessel  as  seen  through  s  water  surface, 

seen  a  discussion  of  the  shape 

«f  such  an  apparent  bottom,  nor  have  I  since  been  able  to  find 

such  discussion. 

V.   To  find  the  shape  of  the  apparent  bottom  of  water  when  the  real 
iottom  is  a  horisontat  plane. 

Let  d'  ^  ihe  altitude  of  the  eye  above  the  surface ; 
<£'■=  the  real  deplh  of  the  water; 
d   =.  the  apparent  depth  of  the  water  at  a  distance ; 
L  ^  abscissa  of  the  point  at  d. 
The  origin  of  the  coordinates  £.  and  d  is  in  the  svirface  imme- 
diately under  the  eye. 

The  angle  of  incidence  has  been  taken  in  the  medium  contain- 
ing the  eye,  and  hence  the  point  occupied  by  the  eye  may  also  be 
considered  as  a  radiant  point. 
By  the  law  of  refraction 


3^6  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

The  two  triangles  having  a  common  base  in  the  water  surface 
(Fig.  I),  their  vertices  being  at  the  bottom  and  the  apparent  bot- 
tom, give  the  relation 

d='^d"=^'^''-^y.d".   .    .    .    (2> 

tan  I  n  cos  r  ^  ^ 

From  equations  (i)  and  (2)  we  have 


d  = 
n 


But 


I  -sin^  / 

sin2  /  .  ....  (3) 


sm  I  := 


and  this  value  in  (3)  gives 


n  ^/ n^{d'  +  d)^ +  (n^  —  i)L^ 


which  readily  takes  the  form 


Z2 


(4> 


rf2 

The  equation  of  the  conchoid  of  Nicomedes  is 


where  6  is  the  polar  distance  and  a  is  the  modulus  of  the  curve. 
Hence  (4)  is  the  equation  of  a  conchoid,  which  would  be 
obtained  by  constructing  the  conchoid  of  Nicomedes  on  an  ex- 
tensible surface,  and  then  stretching  the  surface  in  the  direction 

n 

of  the  X  axis  so  that  a  unit  of  length  becomes  "/^^^  ,  which  for 

water  and  air  is  1*5 12-     These  two  curves  have  a  common  axis,. 

to  which  they  are  tangent  at  an  infinite  distance,  and  they  also 

touch  each  other  at  the  point  whose  coord idates  are  Z  =  o  ^ 

d'' 
d  =  --. 
n 

This  furnishes  a  simple  way  of  constructing  the  apparent  bot- 
tom of  a  sheet  of  water,  of  uniform  depth  d*\  as  seen  from  a  point 
whose  elevation  above  the  surface  is  d* ,  With  the  point  of  the 
eye  as  a  pole,  and  with  the  axis  in  the  water  surface,  draw  the 
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superior  branch  of  a  conchoid  of  Nicomedes,  making  the  nodulus 

—  .     Through  any  point  on  this  conchoid  whose  distance  from 
the  y  axis  is  L  draw  a  horizontal  line,  and  determine  the  point 

on  this  line  whose  abscissa  is tttt^/,  (or  1.542  -^)«     This  is  a 

•  point  on  the  apparent  bottom,  and  is  the  apparent  position  of  the 
point  lying  directly  below  upon  the  real  bottom.  This  determines 
the  direction  of  any  incident  and  the  corresponding  refracted  ray. 

An  inspection  of  the  diagram  (Fig.  i)  led  to  the  discovery  of 
an  interesting  property  of  the  refraction  conchoid.  Calling  the 
tangent  to  this  curve  at  the  point  just  under  the  eye  the  principal 
tangent,  this  property  may  be  stated  as  follows. 

From  any  point  of  incidence  in  the  surface,  the  distance  to  the 
apparent  bottom^  measured  along  the  incident  ray  produced^  is  equal  to 
the  distance  to  the  principal  tangent  measured  along  the  refracted  ray. 

Calling  these  distances  s  and  j^,  their  values  are 

d  ,  d*' 

S  =  ;  S'  = 


COS  I  n  COS  r 

hence 

s         dn  cos  r 


s'         d'*  cos  / 

A  reference  to  eq.  (2)  shows  that  the  only  condition  which  can 

satisfy  this  equation  is 

s  :=  s' . 

If  ^"  =:  the  distance  of  the  observed  point  on  the  real  bottom 
from  the  point  of  incidence,  then,  as  is  well  known, 

s*'  =  ns  ; 

which  means  that  light  will  travel  over  the  distance  s"  in  the  less 
refracting  medium,  in  the  same  time  required  for  it  to  traverse  a 
distance  s  in  the  more  refracting  medium. 

J^.    To  find  the  shape  of  the  bottom  of  a  pool  of  water ^  if  it  appears 
plane  as  seen  from  any  point  above  the  surface. 

Let  d"  =  the  apparent  depth  which  is  constant ; 
d'   :=  the  height  of  the  eye  above  the  surface ; 
D  and  L  -=.  the  coordinates  of  any  point  on  the  bot- 
tom, the  origin  being  in  the  surface  below  the  eye. 

Then,  similarly  to  eq.  (2),  we  have 
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D=nd'*  ^^     , (6) 

COS   t 


which  readily  takes  the  form 


I  -  — 


sin*i^ 


«2        .       .       .       .        (7) 


^  I  -sin^/^ 


Substituting  for  sin^/  its  value  in  terms  of  Z,  d*'  and  </',  and 
reducing,  the  equation  readily  takes  the  form 

Z2  D^ 


n^{d''  +  d'y         n^d''^ 


(8) 


which  is  the  equation  of  an  hyperbola  the  semi-axes  of  which  are 

The  centre  of  this  hyperbola  is  at  our  origin  of  coordinates.  The 
bottom  will,  of  course,  be  generated  by  revolving  the  curve  about 
the  vertical  line  passing  through  the  eye.  If  the  eye  is  at  an  infi- 
nite height  above  the  surface,  the  hyperboloid  would  become  a 
plane,  the  distance  of  which  below  the  surface  would  be 

Z?'  =  nd'\ 

If  ft  =11  the  bottom  would  also  be  a  plane  whose  depth  below 
the  (imagined)  surface  would  be  d".  This  is  shown  in  the  ex- 
pression for  eccentricity,  which  is 


.=Ji+l.  +  2_+_l__        .         .         (9) 

The  conditions  which  make  ^  =  00  ,  and  which  would  reduce 
the  hyperboloid  of  revolution  to  a  plane,  are  </'  =  00  ;  d"  =:  o  \ 
or  «  =  I  . 

The  hyperbola  would  become  equilateral  if  d'=d'(^n^—i—i), 
and,  in  order  to  comply  with  the  previously  assumed  conditions, 
d'  and  d"'  must  both  be  positive,  or  \/«2  _  i  ^  1  ,  and  hence 

ft  >  \/2.  This  condition  cannot,  therefore,  be  supplied  physi- 
cally in  case  of  water.  The  hyperbola  would,  however,  become 
equilateral  for  glass  («  =  ^)  if  ^'  =  o. ,  j  g  d\ 

With  any  medium  having  a  refractive  index  of  «,  the  mini- 
mum eccentricity  physically  possible  is  (eq.  9) 
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the  value  of  which  for  water  is  i  ■  g ,  2  ■ 
The  axes  of  this  hyperbola  would  be 

nd" 
a  =  ±  nd-,         A  =  ±     .-.-^^ 

I  n^y/z,  the  equilateral    hyperbola  would   be  the  limiting 
!,  the  eye  being  in  the  water  surface. 

The  eye  ieing  in  the  more  refracting  medium,  it  is  required  to  find 
B  surface  in  the  other  medium  which  shall  appear  plane. 

Let  d'  ^  the  depth  of  the  eye  below  Ihe  surface; 
d'  =.  distance  of  the  plane  fiom  the  surface  ; 
ZJ  and  L  ^  coordinates  of  any  point  in  the  curved 
surface,  the  origin  being  in  ihe  water  surface  above 


WM 

EB^BJ 

W^M 

wilhlnUiOcriliw 

angle  c:ne. 

within  the  n 

nbre  refracting   mediurr 

,  we  have 

■,=''' 

COB  r 

•        Co) 
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("> 


_  d-     I  i-sin'r 
as       sin^  r  =  «2  sin^  /         and 

Eq.  (ii)  easily  takes  the  form 

_L =  Ii  ....  (I2) 

flr-2    -r    (^/  .^  ^^^)2  '^ 

which  is  the  equation  of  an  ellipse  whose  semi-axes  are 

.       d*'  d'  +  d" 

0=1 —  a  •=.   — ^=== 

The  eccentricity  of  this  ellipse  is 


e  = 

V 


-i'-i^] 


I  +  2  -— -j 


(13) 


The  value  of  e  can  only  become  unity  if  d'  =oo  ^  a?"  =  o,  or 
«  =  I. 

In   the   first  case,  the  transverse  axis  of  the  ellipse  becomes 
infinite,  the  conjugate  axis  remaining  constant.     In  the  second 

case,  the  ellipse  reduces  to  the  limited  straight  line  6c^  the  semi- 

d'  

axes  becoming  ^  =  o  and  a  =    ^  ^         ,   where   ./««  —  i  is  the 

cotangent  of  the  critical  angle.  In  the  third  case,  where  ^  »=  i  , 
since  ihe  axes  become  a  =«  oo  and  6  =  d'\  the  apparent  and  real 
positions  coincide,  or  Z?  =  d'\ 

The  minimum  eccentricity  physically  possible  is  —  ,  in  which 


case  d'  =  o  and  a^6   /  -j—-  ;   or  for  water,  for  the  limiting^ 

case,   a  =  1-512  ^« 

This  ellipse  could  therefore  become  a  circle  only  for  a  sub* 
stance  having  «  =  00  . 

The  ellipsoid  of  revolution  obtained  by  revolving  the  above 
ellipse  about  the  vertical  axis  would  therefore  appear  as  a  hori- 
zontal disc  exactly  filling  the  cone  whose  angle  is  twice  the  criti- 
cal angle,  the  diameter  of  this  disc  being  equal  to  the  transverse 
axis  of  the  ellipse. 
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This  discussion  also  furnishes  a  simple  construction  of  the  inci* 
dent  and  refracted  rays  for  any  radiant  point  in  the  more  refract- 
ing medium.  Supposing  the  line  representing  the  bounding 
surface  to  be  horizontal,  draw  a  vertical  axis  through  the  radiant 
point,  d*  representing  its  distance  below  the  surface.  Select  any 
point  in  the  axis  above  the  surface  whose  distance  from  the  sur- 
face is  d'\     From  this  point  draw  a  line  parallel  to  the  surface^ 

making  its  length  AB  equal  to  —p^^=z^  .     This  line  will  subtend 

vn* — I 

the  critical  angle,  being  d"  tan  c.  From  the  free  end  of  this  line 
drop  a  vertical  line  to  the  surface,  determining  thus  a  point  in  the 

surface  whose  distance  from  the  vertical  axis  is   a  :=   -,-       -  . 

v«*  —  I 
J.* 

On  the  vertical  axis^  lay  oft'  from  the  surface  a  distance  b  =  -   . 

On  a  and  b  as  semi-axes  construct  an  ellipse.  Vertical  lines,, 
drawn  from  any  point  in  the  line  AB  to  the  ellipse,  will  deter- 
mine the  direction  of  any  incident  and  its  corresponding  refracted 
ray. 

-#®.  To  find  the  apparent  form  of  a  horizontal  plane  in  a  less  re- 
fracting medium  y  as  viewed  from  a  point  in  a  more  refracting  medium  y. 
the  refracting  surface  being  supposed  horizontal. 

Let  d'"  =  the  constant  distance  between  the  plane  and  the 
refracting  surface ; 
d'  =  distance  from  the  eye  to  the  surface ; 
d  and  L  =  coordinates  of  any  point  in  the  apparent  surface  : 

then  sin  /  =  —  .     sin  r . 

n 


,  cos  /     ,,,  .       I     I  -.sin^  I 

cos  r  V  I  _  «2  sm^  ^ 


£2 

and  as  sin^  i  = 


we  have  finally 

which  is  an  equation  of  the  fourth  degree  and  of  the  same  general 
form  as  the  equation  of  the  former  refraction  conchoid  in  the  first 
problem.     It  cannot  be  referred  to  the  conchoid  of  Nicomedes 
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by  projection  along  the  x  axis,  as  the  projection  factor    J      ' 

is  imaginary.  The  form  of  the  curve  is  shown  in  Fig.  2.  It  of 
•course  lies  wholly  within  the  critical  angle,  and  the  surface  of  revo- 
tution  will  lie  within  the  cone  whose  apex  is  at  the  eye,  and  having 
an  angle  of  twice  the  critical  angle,  to  whichit  is  asymptotic.  The 
surfade  will  be  a  frustum  of  the  critical  angle  cone  when  the  plane 
is  in  the  less  refracting  medium,  but  at  the  refracting  surface. 
The  equation  of  the  curve  (13)  then  becomes 

d  ^  —  d'  ±:  V«2_i  £  , 

This  equation  fails  for  that  part  of  the  plane  within  the  cone- 

A  complete  solution  is  however  furnished  by  the  polar  equation, 

which  is 

d- 

p  =.  d'  sec/+     j~l         ~.    •         •         •     (14) 

If  i/'  =s  o ,  then  for  all  values  of  i  between  o®  and  the  critical 
angle  (14)  becomes 

p  =^  d'  sec  /  4"  o  •  •         •         •         •         ('5) 

If  %  =a  the  critical  angle,  sin  /becomes   —  and  (14)  becomes 

p  =s  d'  sec  / -| .  ....         (16) 

If  /  ]>  the  critical  angle,  p  becomes  imaginary.  When  d"'  «=  o 
eq.  (14)  is  therefore  the  equation  of  the  broken  line  abed  of 
Fig.  2,  which  is  the  envelope  of  all  curves  for  which  d*'  ^  o. 

The  results  here  reached  are,  of  course,  simple  consequences  of 
well  known  relations,  but  it  seems  that  the  constructions  involved 
have  not  received  the  attention  which  they  deserve. 

The  additional  fact  that  many  lives  are  doubtless  lost  every  year 
by  reason  of  these  deceptive  appearances  is,  perhaps,  a  sufficient 
ivarrant  for  the  publication  of  this  discussion. 
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Magnetic  Determinations  in  Missouri  during  the  Summer 

of  1880. 

By  Francis  £.  Niphbr. 

In  the  previous  number  of  the  Transactions*  we  have  given  a 
report  on  magnetic  work  done  in  1878  and  1879.  The  work  of 
these  years  was  mainly  confined  to  the  northern  and  western  parts 
of  the  State.  In  1880  the  work  was  carried  into  south-east  Mis- 
souri. Advantage  was  taken  of  trips  to  adjoining  States  to  make 
determinations  there. 

Following  is  a  description  of  stations  where  observations  have 
been  made.  A  much  fuller  description,  with  sketches  and  plat 
of  the  ground  on  which  the  determinations  were  made,  is  in  the 
possession  of  the  writer.  The  numbers  of  the  stations  are  con- 
tinued from  previous  reports. 

Station  32  * —  CoUinsville,  Madison  Co.n  His.  Observations  in  the 
north  corner  of  the  yard  (orchard)  of  O.  B.  Wilson.  The  schoolhouse 
spire  bears  S.  76°  30'. »  W.  The  Collinsville  work  was  repeated  at  a  dif- 
ferent station  from  that  of  1879,  ^s,  according  to  the  work  of  last  year,  the 
declination  at  Collinsville  and  at  Washington  (60  miles  W.)  was  nearlj 
the  same.  The  redetermination  confirmed  this  result.  It  was  further 
confirmed  by  the  subsequent  work  of  the  summer.  Polaris  observation 
for  meridian.  At  this  station  only  the  morning-mark  reading  was  ob- 
tained. 

Station  18  d — Iowa  City^  Iowa.  On  farm  of  Peter  Nipher,  in  the 
meadow  90  yds.  S.  of  the  S.E.  corner  of  the  house.     Polaris  obs. 

Station  18  c  —  the  same  station  as  that  of  1879.  '^^^  mark  of  1879 
was  used. 

Station  33 — near  Aialtssa,  Muscatine  Co.,  Iowa,  Lat.  41**  38^.4;! 
Lon.  91°  13'. 8-  On  the  farm  of  Mrs.  Grace  Aikins,  on  the  N.E.  qr.  of 
the  N.E.  qr.  of  sec.  2,  tp.  78  N.,  r.  3  W.  of  the  5th  prin.  merid.  In  a  small 
slough  a  little  W.  of  the  house  and  midway  between  the  house  and  the 
Cedar  Co.  line.     No  evening  mark  reading. 

Station  34  —  in  Cedar  Co.,  Iowa.  Lat.  41°  42'. 7;  Lon.  91°  i4.'o» 
On  farm  of  Edmund  Aikins,  near  the  N.E.  corner  of  S.E.  qr.  of  sec.  20, 
tp.  79,  r.  3  W.  In  yard  70  ft.  S.  of  the  house  and  50  from  the  road  fence. 
This  station  is  marked  by  a  sandstone  set  about  24  inches  into  theground, 

♦  Trans.  Acad.  Sci.  of  St.  Louis,  vol.  iv.  No.  i,  pp.  81-101,  iai-i45. 

t  These  latitudes  and  longitudes  have  been  determined  by  the  Land  Office  map,  as  was 
explained  in  the  first  report.  This  has  been  «  riticised  in  a  semi-public  way  It  is  only 
necessary  to  state  that  the  writer  does  not  consider  this  an  accurate  method  of  dctei  mining 
latitude ;  but  that  it  is  sufficiently  so  for  this  magnetic  survey  is  a  matter  which  does  not 
admit  of  discussion. 
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with   the   upper  face   (into  which  a  cross  is  cut)    level  with   the  ground. 
Polaris  obs. 

Station  25^  Cedar  Co.,  Iowa,  Lat.  41°  42'.7 ;  Lon.  91®  i4'-2-  Farm 
of  Philo  Mead,  and  near  the  centre  of  the  S.W.  qr.  of  sec.  25,  tp.  79,  r.  4 
W.  About  250  ft.  S.  of  the  house  and  in  the  prolongation  of  the  front 
•drive  just  where  it  curves  eastward.     Polaris  obs. 

Station  36 — near  Atalissa,  Muscatine  Co.,  Iowa.  Lat.  41°  38'. 4  ; 
Lon.  91°  13' -g.  About  60  rods  N.  of  the  centre  of  sec.  2,  tp.  78,  r.  3.  W. 
About  60  vds.  from  the  road.  Observations  in  a  cornfield,  50  rods  N.  of 
the  house  of  John  Cope.     Polaris  obs.* 

Station  37 — Luiesviile,  Bollinger  Co.,  Mo.  Lat.  37°  20'. q;  Lon.  89° 
58^.8.  On  the  crest  of  the  hill  S.  of  town  on  open  common.  The  school- 
house  (S.W.  corner)  lies  200  ft.  nearlj^  due  E.  and  the  Greenville  road  lie. 
W.  100  ft.  The  first  star  observation  was  spoiled  by  rain ;  the  second  was 
-successful,  but  a  morning  fog  prevented  a  morning  reading  of  the  marks 
A  sun  observation  (equal  altitudes)  was  also  taken,  but  the  first  mark 
reading  was  forgotten  in  the  hurrv  of  work.  The  two  observations  dif- 
fered o'.g,  and  were  given  equal  weight. 

Station  38 —  Charleston,  Mississippi  Co.^  Mo.  Lat.  36°  SS'  .^'^  Lon. 
"Sg^  19'  J.  In  the  yard  of  the  Fletcher  House,  140  ft.  N.  of  the  N.W.  cor- 
ner of  the  building.    Polaris  obs. 

Station  39  —  Poplar  Bluffs s  Butler  Co. ^  Mo.  Lat.  36®  44' .4;  Lon. 
^°  21'.^.  In  a  vacant  lot  on  the  crest  of  the  hill  in  front  of  the  house  of 
S.  M.  Chapman.  The  centre  of  the  court  house  dome  bears  S.  42®  13 '.9 
W.,  and  the  S.W.  corner  of  Mr.  Chapman's  house  bears  N.  5°  32'.,  E. 
Polaris  obs. 

Station  40  a — Doniphan^  Ripley  Co.,  Mo.  Lat.  36°  37'.8 ;  Lon.  90® 
46'. g.  In  the  court-house  yard.  15  ft.  from  the  E.  fence  and  18  ft.  from  the 
S  fence.  Polaris  obs.  for  meridian.  The  magnetic  meridian  was  deter- 
mined by  a  single  reading  of  the  magnetic  axis  at  7  119  a.m.,  and  intensity 
was  determined  by  oscillating  magnet  Cg.  in  Declin.  No.  3.  This  deter- 
mination was  reduced  to  absolute  measure  by  calculating  the  magnetic 
moment  for  that  day  from  the  formula  expressing  its  value  for  successive 
days,  as  deduced  from  the  work  of  the  summer.  The  magnet  was  oscil- 
lated in  Declinometer  No.  3.  with  the  new  leveling  screw  as  used  in  1879. 
This  station  was  reached  by  wagon  from  Poplar  Bluffs,  and  the  roads  were 
«o  heavy  that  we  were  obliged  to  leave  behind  all  our  instruments  except- 
ing Declin.  No.  3. 

Station  40  b  —  Doniphan.  This  station  was  50  ft.  W.  of  S.  from  the 
previous  station  and  in  line  of  the  mark.  A  single  declination  reading 
was  taken  at  8: 15  a.m.  as  a  check  on  the  previous  determination. 


*  In  all  observations  thus  far  made  the  instrument  was  covered  by  a  cloth,  as  we  had  no 
tent  The  instrument  used  was  Dfclinator  No.  )  and  Ma)jf net  C«t,  arranf^ed  as  in  S79.  See 
Trans,  iv.  1,  p.  \y^.  Unless  r  Iherwise  stated,  intensity  observations  were  hereafter  made 
with  the  University  Magnetometer. 
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Station  41  —  Gate-wood,  Ripley  Co.,  Mo.  Lat  36*'  31' .« ;  Lon.  91° 
03'. 0-  N.W.  qr.  of  N.W.  qr.  of  sec.  8,  tp.  22,  r.  i  W.  of  5th  pr.  meridian, 
on  the  farm  of  J.  F  Oneal.  The  observations  were  made  in  the  front  yard, 
midway  between  the  house  and  the  fence.  The  observations  were  made 
and  reduced  precisely  as  at  Doniphan. 

Station  42  a^ Piedmont.  Wayne  Co.,  Mo.  Lat.  37°  08'.^;  Lon.  90° 
41 '.4.  Station  W.  of  the  yard  of  Dr.  Pettit,  and  42  ft.  from  the  middle  of 
the  garden  fence,  near  the  edge  of  the  timber.  Complete  determinations 
made  here.     Meridian  by  polaris  obs. 

While  reading  the  magnet  scale  in  the  first  declination  observation, 
two  trees,  one  no  ft.,  the  other  210  ft.  distant  were  simultaneously  struck 
hy  lightning.  A  stinging  spark  passed  from  the  telescope  to  the  obser- 
ver's head,  but  the  needle  was  not  visibly  affected. 

Up  to  this  determination  the  declination  magnet  had  been  suspended 
on  a  bundle  of  silk  floss,  which  had  first  been  rendered  permanent  by  a 
long  suspension  of  the  torsion  weight.  As  it  had  been  necessary  to  break 
this  fibre  at  Poplar  Bluffs  in  order  to  exchange  stirrups,  the  first  Piedmont 
declination  was  not  very  satisfactory,  as  the  newly  tied  fibre  developed  90® 
of  twist  during  the  day.  Assuming  no  error  in  the  morning  elongation, 
this  would  make  a  correction  of  —  7'.^  on  the  declination.  The  floss  was 
replaced  by  a  single  fibre  in  all  subsequent  work. 

Station  42  b — Piedmont.  Station  270  ft.  nearly  due  N.  of  station  **«." 
A  check  determination  of  declination  was  made  here,  the  magnetic  meri- 
dian being  determined  by  a  single  reading  of  the  axis  of  magnet  No.  i  at 
3  :35  P.M.     The  true  meridian  was  deduced  from  station  **  «.'* 

Station  43  a — Arcadia,  Iron  Co.,  Mo.  Lat.  37°  46' . 2  ;  Lon.  90°  40'.  g. 
Observations  in  the  garden  of  the  hotel,  on  the  walk  midway  between  the 
spring  and  the  front  gate.  The  triangulaticn  station  on  Pilot  Knob  bears 
N.  3°  42'. 7  E.  In  this  region  local  influence  is  very  great,  and  the  best 
average  value  for  declination  is  deduced  from  the  determinations  of  J. 
Pumpelly  and  P.  N.  Moore  in  1872.  Several  hundred  determinations  gave 
them  7°  30'.  Assuming  an  annual  decrease  of  2/,  this  would  give  for  1879 
a  declination  of  7°  16'. 

A  polaris  observation  was  made  here,  but  some  unknown  error  amount- 
ing to  several  degrees  occurred  in  the  work.  The  meridian  was  deduced 
from  observation  at  the  next  station,  and  the  result  thus  obtained  was 
afterwards  checked  by  a  polaris  observation  made  about  an  hour  before 
elongation. 

Station  43  b — base  of  Pilot  Knob,  at  the  N.W.  end  of  the  triangulation 
base  line.  This  station  is  about  at  the  vertex  of  an  equilateral  triangle, 
the  other  vertices  of  which  are  at  the  extremities  of  the  N.E.  side  of  the 
old  fort.  It  is  marked  by  a  large  limestone  rock  one  foot  below  the  sur- 
face of  the  ground.  A  drill-hole  in  this  rock  is  filled  with  lead,  in  which 
is  cut  a  cross.  From  this  station,  the  station  on  the  summit  of  Pilot  Knob 
bears  S.  82°  58'  .9  E.  A  single  reading  of  the  magnetic  axis  was  taken  at 
1 :49  P.M.  of  the  19th. 


33^  TRANS.  ST.  LOUIS  ACAD.  SCIBNCB. 

* 

A  solar  compass  determination  of  declination  was  made  here  by  Pum- 
pelly  and  Moore  in  1872,  the  resulting  value  being  11^30'.  A  polaria 
observation  was  made  here.  Mr.  J.  de  Goncer,  engineer  for  the  Pilot  Knob- 
Iron  Co.,  made  the  transit  observations  for  oscillation,  in  a  most  efficient 
manner. 

Station  43  c — Top  of  Pilot  Knob.  This  station  was  also  occupied  hy 
Pumpelly  and  Moore,  their  value  for  declination  being  4°  30'  E.  The 
station  is  marked  by  a  drill-hole  cut  into  the  porphyry,  at  the  centre  of  a 
white  cross  which  is  painted  on  the  rock.  Observations  on  this  cap  rock, 
which  overlays  the  hematite,  show  that  it  is  filled  with  magnetic  poles 
within  a  few  inches  of  each  other,  and  sufficiently  strong  to  reverse  the 
position  of  the  needle  of  a  pocket  compass.  When  raised  upon  the  tripod, 
Pumpelly  and  Moore  found  the  deviation  from  the  normal  direction  to  be 
on  the  average  2®  to  3°,  and  the  greatest  deviation  from  the  normal  value 
in  the  Pilot  Knob  region  was  7°  30'  to  8°.  In  our  determination  the 
needle  was  50  inches  above  the  face  of  the  rock.  The  meridian  here  was 
deduced  from  the  observations  at  station  **  b." 

Station  44  a—De  Soto,  Jefferson  Co.,  Mo.  Lat.  38°  06'. g  ;  Lon.  90** 
34'.  g.  On  the  crest  of  the  hill  almost  due  W.  of  the  railway  depot.  The 
meridian  was  determined  by  a  sun  observation.  The  result  of  the  declina- 
tion determination  gave  a  value  greater  than  was  expected  by  more  than 
a  degree.  The  result  obtained  the  next  day  was  12'  more.  The  reason 
for  this  difference  is  not  known,  although  it  is  known  that  it  was  not  an 
error  in  reading,  and  there  was  no  part  of  the  work  which  did  not  seem 
satisfactory  excepting  perhaps  the  sun  observations,  and  this  does  not 
account  for  the  differenccrwhich  was  due  to  a  change  in  the  determination 
of  magnetic  meridian.  The  record  of  the  sun  observations^  was  made  by 
Mr.  Jno.  L.  Downer  of  De  Soto,  in  the  absence  of  Mr.  Woodward.  Mr. 
Downer  also  made  the  telescopic  determinations  in  the  oscillation  series. 
The  declination  determination  having  been  unsatisfactory  here,  it  was 
repeated  at 

Station  44  3,  which  is  about  a  mile  E.  of  the  former,  on  the  farm  of 
Chas.  Fitch,  not  far  from  the  middle  of  the  N.  line  of  the  S.W.  qr.  of  sec. 
I,  tp.  39,  r.  4  E.     Observations   made  in  the  edge  of  the  meadow  N.E.  of 
the  house.     Polaris  observation. 

Station  45 — Kimmswick,  Jefferson  County,  Mo.  Lat.  38°  19'. gi  Lon. 
90®  25^.8.  On  the  grounds  of  the  Montesano  Springs  Co.,  250  ft.  from  the 
south  road  fence,  and  525  ft.  S.W.  of  the  S.W.  corner  of  the  hotel.  Sun 
observations. 

Station  Jtfi-- Pacific,  Franklin  Co.,  Mo.  Lat.  38°  28'.,;  Lon.  90** 
43' -8-  Observations  1250  ft.  N.  of  the  depot,  and  95  ft.  and  180  ft.  from 
the  E.  and  W.  elms,  and  135  ft.  from  the  oak,  all  large  trees  standing 
alone.     Sun  observations. 

In  this  region  the  declination  changes  very  rapidly  to  the  S. 
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At  the  next  station  the  sustaining  fibre  was  found  to  be  frayed  and  in, 
contact  with  the  glass  tube.  This  probably  accounts  for  a  very  irregular 
oscillation  series  which  was  first  made.  A  second  series  gave  a  somewhat 
better  result.  The  source  of  the  trouble  was  not  discovered  at  the  time. 
For  this  station,  therefore,  the  oscillation  and  deflection  series  were  re- 
duced independently  as  relative  determinations,  and  reduced  to  abso- 
lute measure  by  calculating  the  value  of  m  for  that  day  as  explained  under 
station  40. 

Station  47 — Cuba,  Cra-wford  Co»,  Mo.  Lat.  38°  03'.e  ;  Lon.  91° 
21'.  Q.  Station  in  the  road  in  front  of  the  schoolhouse  and  125  ft.  distant. 
Sun  observation  for  meridian. 

Station  48  a^ Salem,  Dtnt  Co.,  Mo.  Lat.  37°  39'. 0;  Lon.  91°  30'. e* 
In  the  meadow  of  Dr.  J.  N.  McMurtrie,  a  few  yards  N.  of  the  barn  and  just 
N.  of  the  shallow  slough.  The  S.E.  corner  of  the  court-house  bears  S.  42° 
59'. 4  W.  The  meridian  was  determined  by  a  pole-star  observation.  As 
the  declination  was  over  half  a  degree  less  than  was  expected,  the  meridian 
determination  was  checked  by  a  sun  observation.  No  error  being  detected 
here,  observations  for  magnetic  meridian  were  made  at  the  two  following 
stations. 

Station  48  b — On  the  hill  420  ft.  N.E.  of  station  **a.'*  The  true  meri- 
dian was  deduced  from  station  **«,"  and  the  magnetic  meridian  was  deter- 
mined by  a  single  reading  of  the  axis  of  Cg  at  5  :  20  o'clock  p.m. 

Station  48  c — About  500  ft.  nearly  N.  of  station  **«."  Observations 
made  at  5 : 40  p.m.  as  before. 

The  observations  all  agreed  very  well,  nevertheless  it  seemed  probable 
that  the  unexpected  result  was  due  to  local  causes,  and  not  much  weight 
was  given  to  the  observations  until  a  conversation  with  Prof.  Emerson,  of 
the  Rolla  School  of  Mines,  brought  out  the  fact  that  the  declination  at 
Rolla  is  practically  the  same  as  at  Salem.  This  established  the  existence 
of  the  looped  area  of  minimum  declination  shown  on  the  map,  and  also 
explained  fully  the  anomalous  result  at  De  Soto.  Subsequent  determina- 
tions at  Houston  were  also  confirmatory.  It  is  to  be  remarked  that  the 
western  iron  field  in  Missouri  (which  lies  chiefly  in  the  triangle  whose  ver- 
tices are  at  Rolla,  Cuba,  and  Salem)  is  partly  coincident  with  this  area  of 
minimum  declination.  To  what  extent  the  iron  deposits  (chiefly  specular 
ore  in  sandstone)  are  the  cause  of  ihis  minimum  area,  is  a  question  which 
requires  further  attention.  It  should  be  stated  that  no  iron  is  known  to 
exist  in  the  immediate  vicinity  of  the  stations  of  observation. 

Station  49 — Houston,  Texas  Co.,  Mo.  Lat.  37®  19. 2  »  Lon.  91°  55'. a« 
This  station  and  the  following  one  were  reached  by  wagon  from  Salem. 
Only  relative  intensity  determinations  were  made  here,  magnet  Cg  being 
oscillated  in  Declinom.  No.  3.  The  absolute  value  was  calculated  as  ex- 
plained under  station  40.  The  observations  were  made  in  the  front  yard 
of  the  Texas  House,  25  ft.  from  the  W.  fence  and  68  ft.  from  the  line  of  the 
N.  8ide  of  the  house. 
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Station  ^o-^Howell  Co*,  Mo.  Lat.  36°  56'.© 5  Lon.  91°  55'. a«  This 
station  is  on  the  farm  of  Thomas  Pottles,  which  is  on  the  N.E.  qr.  of  the 
N.E.  qr.  of  sec.  16,  tp.  26,  r.  9  W.  of  5th  pr.  meridian.  The  house  is  situ- 
ated just  at  the  base  of  the  hill  and  at  the  junction  of  the  Houston  and 
Salem  roads.  The  observations  were  made  23  fl.  N.  and  25  ft.  W.  of  the 
N.W.  corner  of  the  (log)  house.  The  determinations  were  made  in  the 
same  manner  as  at  Houston. 

Station  51 — Beardstown,  Cass  Co.,  Ills*  Lat.  40°  cC;  Lon.  90**  29'. ©^ 
Complete  observations  were  made  on  the  N.  side  of  Main  st.  at  its  inter- 
section with  Adams  st.  and  a  few  rods  from  the  shore  of  the  Illinois  river. 
Pole-star  observation. 

At  this  station  on  the  9th  of  August,  beginning  at  7  :  20  o'clock  a.m.,  &' 
remarkable  disturbance  was  noted.  Between  7:20  and  7  135  the  easterly 
variation  increased  7'  .j)  and  by  7  149  it  had  diminished  an  equal  amount 
At  this  time  the  needle  did  not  oscillate  over  a  greater  arc  than  o'.s,  and 
the  single  fibre  of  silk  on  which  the  needle  was  suspended  had  been  used 
since  Julj  28,  so  that  no  part  of  this  disturbance  could  have  been  due  to 
torsion.  The  needle  could  at  times  be  seen  to  move,  and  eight  readings 
were  taken  during  the  disturbance. 

This  disturbance  does  not  seem  to  have  been  noticed  elsewhere,  al- 
though they  were  generally  observed  on  the  nth. 

Station  52  —  New  Athens,  Si.  Clair  Co.,  His.  Lat.  36®  10'.,;  Lon. 
89®  55'  .4.  Observations  were  made  in  order  to  locate  the  6°  line,  which 
enters  S.E.  Missouri  at  some  point  not  yet  accurately  determined.  Obser- 
vations were  made  on  a  vacant  lot  owned  by  Aug.  Kirchner,  and  distant 
50  fl.  from  the  W.  fence  on  Kaskaskia  st.  and  80  ft.  from  the  N.  fence. 
Polaris  observation  at  western  elongation.     No  evening  mark  reading. 

Station  53—  O* Fallon,  St.  Charles  Co.,  Mo.  Lat.  38®  46'., ;  Lon.- 
90®  43' •2-  I"  ^^^  y^^^  of  Dr.  W.  C.  Williams,  52  ft.  from  the  front  fence 
and  52  ft.  from  the  line  of  the  S.  side  of  the  house.  A  polaris  observation 
was  made  at  eastern  and  also  at  western  elongation.  Intensity  was  deter- 
mined by  an  oscillation  series  with  C^  in  Declin.  No.  3,  in  which  Prof.  H^ 
S.  Pritchett,  of  Morrison  Observatory,  observed  the  magnet  scale,  the 
watch  being  read  by  myself.  The  moment  of  Ce  was  calculated  for  Aug. 
9th,  although  the  observations  were  made  Oct.  31,  as  the  magnet  remains 
quite  constant  when  not  in  use,  as  is  shown  by  the  determinations  of  1879 
and  1880. 

Station  54— /?<?//«,  Phelps  Co.,  Mo.  Lat.  37°  57'.^;  Lon.  91°  45'.o^ 
The  observations  at  this  station  were  made  by  Prof.  Emerson,  of  the  RoUa 
School  of  Mines.  The  instrument  used  was  a  solar  compass.  The  obscr^ 
vations  were  made  in  the  spring  of  1880  and  were  continued  over  8  or  9- 
days,  observations  having  been  made  at  6  and  9  a.m.,  12  m.,  and  3  and  5 
P.M.  The  mean  value  is  given  as  6®  53' ,  which  agrees  very  well  with  the 
Salem  observations.   The  true  meridian  was  determined  four  or  five  years 
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ago  by  observation  of  Polaris  on  elongation,  and  has  been  re-examined 
each  jear  in  the  regular  work  of  instruction. 


In  the  former  report  it  was  mentioned  that  the  brass-work  of 
Declin.  No.  3  U.  S.  C.  S.  contained  iron,  and  the  correction  to  be 
applied  in  intensity  determinations  was  given.*  It  remained  to 
determine  the  effect  of  the  brass-work  upon  the  position  of  the 
needle.  For  this  purpose  the  magnet  box  was  clamped  in  such  a 
position  that  the  brass-work  could  be  put  on  and  removed  with- 
out disturbing  the  needle.  The  brass  pieces  were  then  put  on 
separately  and  the  effect  of  each  piece  noted.  As  the  positions- 
of  the  side  screws  which  fasten  the  doors  of  the  box  were  not 
changed  during  the  summer,  the  correction  to  be  applied  is  easily 
obtained.  It  was  also  important  to  determine  whether  the  change 
of  the  leveling  screws  in  leveling  up  the  instrument  had  any  effect. 
To  determine  this,  the  plates  carrying  the  screws  were  first  put 
in  place,  with  the  screws  down  to  the  lowest  limit,  and  they  were 
then  screwed  up  into  position.  The  results  with  magnet  Cg  are 
given  below. 

Simultaneous  readings  of  magnet  No.  i  were  made,  this  mag- 
net being  suspended  in  the  University  magnetometer,  and  Cg  was 
corrected  for  hourly  change.  Two  series  first  made  gave  discor- 
dant results,  which  were  traced  to  torsion  effects  in  a  new  silk 
fibre  used  for  suspension  of  Cg.  After  the  magnet  had  been  sus- 
pended for  24  hours,  the  fibre  became  quite  constant.  The  means 
for  six  careful  and  closely  agreeing  determinations  are  given. 


Effect  of  magnetic  brass-work  of  Declinometer  No,  3  on  Magnet  C^, 

Scale  value  2. 


35* 


Scale.     Change 


All  brass  away 

Leveling  screws  on,  but  down 
Leveling  screws  up  in  place  . . 

-t-  Mirror  and  support 

4-  Side  screws,  all  brass  on  . . 


♦  Page  i^,  vol.  iv.  Xo.  x,  of  these  Transactions. 
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It  will  be  observed  that  changing  the  leveling  screws  to  the 
utmost  limit,  which  is  about  one  inch,  changes  the  position  of  the 
needle  half  a  minute.  As  we  have  always  taken  the  precaution 
to  level  up  the  tripod  with  a  good  hand  level,  the  leveling  screws 
were  not  changed  sufficiently  to  introduce  any  appreciable  error. 
The  effect  of  the  side  screws  turns  out  to  be  the  most  serious,  and 
the  effect  of  all  the  brass-work  is  to  diminish  the  easterly  declina- 
tion 2'. 3,  and  this  quantity  is  added  to  all  determinations  where 
magnet  Cg  was  used  during  1880.  Previous  to  that  time  no 
correction  can  be  made,  as  was  explained  in  the  former  report 
{loc.  ctt.) 

A  similar  determination  was  made  with  magnet  No.  i  in  Decl. 
No.  3,  correction  being  also  made  for  hourly  change.  Seven  de- 
terminations showed  that  the  effect  of  the  brass-work  of  Decl.  3 
upon  magnet  No.  i,  is  to  throw  the  magnet  to  the  west  1.^4  scale 
divisions,  or  I'.gy.  The  observed  declinations  made  with  magnet 
No.  I  in  Declinometer  No.  3,  for  1880,  have  therefore  received 
a  correction  of  4-2 '.q. 


INTENSITY. 

The  observations  of  the  summer  were  made  in  the  same  man- 
ner as  before,  excepting  that  we  found  it  of  great  advantage  to 
read  watch  time,  by  observing  the  second-hand  with  a  good 
pocket  lens.  The  watch  lost  2.^  seconds  per  day  during  the  sum- 
mer, and  correction  for  rate  was  therefore  omitted. 

The  temperature  constant  q  was  taken  as  o.qqq^q^  ^s  deter- 
mined in  1878.* 

The  following  table  gives  the  calculation  of  the  value  of  P  for 
the  summer. 


♦  Trans,  vol.  iv.  No.  i,  pp.  88-90. 
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It  will  be  observed  that  changing  the  leveling  screws  to  the 
utmost  limit,  which  is  about  one  inch,  changes  the  position  of  the 
needle  half  a  minute.  As  we  have  always  taken  the  precaution 
to  level  up  the  tripod  with  a  good  hand  level,  the  leveling  screws 
were  not  changed  sufficiently  to  introduce  any  appreciable  error. 
The  effect  of  the  side  screws  turns  out  to  be  the  most  serious,  and 
the  effect  of  all  the  brass-work  is  to  diminish  the  easterly  declina- 
tion 2'. 3,  and  this  quantity  is  added  to  all  determinations  where 
magnet  Cg  was  used  during  1880.  Previous  to  that  time  no 
correction  can  be  made,  as  was  explained  in  the  former  report 
{loc.  cit,) 

A  similar  determination  was  made  with  magnet  No.  i  in  Decl. 
No.  3,  correction  being  also  made  for  hourly  change.  Seven  de- 
terminations showed  that  the  effect  of  the  brass-work  of  Decl.  3 
upon  magnet  No.  i,  is  to  throw  the  magnet  to  the  west  1.^4  scale 
divisions,  or  I'.gy.  The  observed  declinations  made  with  magnet 
No.  I  in  Declinometer  No.  3,  for  1880,  have  therefore  received 
a  correction  of  -Hz'.q. 


INTENSITY. 

The  observations  of  the  summer  were  made  in  the  same  man- 
ner as  before,  excepting  that  we  found  it  of  great  advantage  to 
read  watch  time,  by  observing  the  second-hand  with  a  good 
pocket  lens.  The  watch  lost  2.^  seconds  per  day  during  the  sum- 
mer, and  correction  for  rate  was  therefore  omitted. 

The  temperature  constant  q  was  taken  as  CQ^^^g,  as  deter- 
mined in  1878.* 

The  following  table  gives  the  calculation  of  the  value  of  P  for 
the  summer. 


♦  Trans,  vol.  iv.  No.  x,  pp.  88-90. 
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Inclination,  or  Dip. 


Needle  No.  2, 


station. 


Lutesville 

Charleston 

Poplar  Bluffs 

Piedmont 

Arcadia 

Pilot  Knob,  b 

De  Soto 

Pacific 

Cuba 

Salem 

Houston 

Howell  Co 

Beardstown,  Ills.  • . . 


Marked  End. 


North. 


67^36 
6738 

66  59 

67  14 

68  28 

69  50 

I6838 

6853 
68  05 

67  46 

.67  04 

67  24 

70  07 


South. 


467^57' 
9  67  56 
7:67  20 

3  67  51 
968  38 

o  70  02 

268  48 

68 

68 

68 

67 

67 

70 


Means  by  Polarities. 


I  ■ 


Series  I. 


"5 

-4 
8 

•4 

•5 
8 


05 

27 

ID 

27 

43 
13 


.i:j67°39' 

•7,  67  37 
.8;;67  10 

67  17 

68  22 
8  69  48 

6834 
68  52 

68  04 

67  50 

67  03 

67  18 

70  05 


.91 

.61 


.2 
.8 
.0 

•9 

•7 


3 

•4 

.2 

•4 
•3 

•7 
•3 
•4 
•4 

•4 

.8 


Series  II. 


67°54'- 

67  58 
66 

67 
68 
70 
68 
69 
68 
68 
67 

67 
70 


Resulting 
Dip. 


21 

47 

43 
04 

52 
06 
28 
07 

27 
50 

15 


2 

•7| 
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In  conclusion,  it  may  be  stated  that  the  observations  of  the 
past  summer  have,  so  far  as  they  go,  confirmed  in  a  most  striking 
manner  the  suggestions  in  the  former  report  regarding  the  cause 
of  abtiormal  deviations  of  the  magnetic  needle.  The  question  is 
not  yet  regarded  as  settled,  and  a  more  detailed  examination  of 
the  region  between  the  lower  Missouri  and  the  Meramec  rivers, 
and  the  region  between  the  Osage  and  Missouri  valleys,  as  well 
as  that  between  the  Missouri  and  the  Grand  rivers,  is  absolutely 
necessary  in  order  to  decide  the  points  at  issue.  This  has  now 
been  made  possible  through  the  unsolicited  offer  of  a  gentleman 
of  St.  Louis,  who  will  pay  the  entire  field  expense  of  the  work. 

During  1880  the  following  gentlemen  aided  in  paying  the  ex- 
penses of  the  survey :  John  T.  Davis,  Joseph  Franklin,  Edwin 
Harrison,  Henry  Hitchcock,  W.  A.  Hargadine,  Geo.  E.  Leigh- 
ton,  Geo.  Partridge,  W.  H.  Pulsifer.  J.  R.  Shepley,  E.  C.  Sim- 
mons, Charles  Speck,  Albert  Todd,  Thos.  E.  Tutt,  James  E. 
Yeatman,  of  St.  Louis,  and  W.  W.  Baldwin  of  Burlington,  Iowa,, 
and  W.  H.  Lynch  of  Salem,  Mo. 

The  following  railroads  have  granted  free  passes :  St.  Louis,. 
Iron  Mountain  and  Southern  ;  St.  Louis  and  San  Francisco  ;  St. 
Louis,  Salem  and  Little  Rock ;  Wabash  and  Pacific ;  St.  Louis, 
Keokuk  and  Northwestern ;  Chicago,  Burlington  and  Quincy ; 
Cairo  and  St.  Louis. 

My  thanks  are  due  to  all  these  and  also  to  E.  K.  Woodward,. 
Jr.,  a  student  of  Washington  University,  who  rendered  faithful 
and  efficient  service  in  the  field  work,  and  to  Mr.  B.  D.  Kribben 
of  St.  Louis,  who  assumed  charge  of  the  weather  service  in  my^ 
absence. 
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"Reversion  of  Tyfe"  in  the  Digastric  Muscle  of  the  Hu- 
man Being. 
By  Charlbs  A.  Todd,  M.D. 


While  engaged,  several  years  back,  in  dissecting  the  head  of 
a  boy  aged  about  seven  years,  I  found  a  condition  of  one  of  the 
lai^e  muscles  attached  to  the  lower  jaw  that  I  had  never  before 
observed,  nor  could  I  find  any  reference  to  such  a  condition  in 
any  works  on  human  anatomy  within  my  reach.  The  anomaly 
was  this:  The  very  important  depressor  muscle  of  the  lower 
jaw,  the  digastriciis  on  the  right  side,  divided  its  anterior  belly 
into  two  portions,  one  part  being  attached  to  the  jaw  as  usual, 
the  other  passing  across  the  median  line  to  join  its  fellow  upon 
the  left.  In  the  diagram.  It  will  be  observed  that  a  bundle  ot 
these  errant  fibres  make  an  arch  with  the  left  anterior  belly,, 
while  the  rest  pass  onwards  in  the  same  general  direction  with 
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the  belly.  In  the  diagram,  the  triangular  space  between  these 
differently  running  fibres  is  represented  as  open;  in  fact,  there 
was  no  such  free  space,  the  fibres  being  close  together  and  held 
in  position  by  connective  tissue.  An  accurate  drawing  of  the 
appearances  was  made  from  the  dissected  specimen. 

Since  making  this  dicovery  I  have  noted  that  in  all  the  mon- 
keys examined  dying  at  the  St.  Louis  Zoological  Garden,  the 
two  anterior  bellies  of  the  digastricus  (which  otherwise  resem- 
bles the  normal  human)  form  one  continuous  sheet  of  muscle, 
as  shown  in  the  diagram.  In  these  animals,  however,  there  is  a 
tendinous  arch  continuous  with  the  tendon.s  of  the  two  digastrics 
and  crossing  in  front  of  the  hyoid  bone ;  from  this  arch  the  fibres 
of  the  anterior  muscular  mass  take  origin. 

The  resemblance  between  this  normal  form  of  the  dit;astncus 
in  the  monkey  and  the  human  abnormity  recorded  is  most  strik- 
ing,  and  will  be  regarded  by  some  Biologists  as  a  good  illustra- 
tion of  "  reversion  of  type." 
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Efhemeris  of  the  Satellites  of  Mars  for  the  Of  position 

of  1881. 

By  H.  S.  Pritchett. 

Owing  to  the  greater  distance  from  the  Earth  and  the  Sun  the 
present  opposition  of  Mars  will  not  be  so  favorable  as  the  two 
preceding  ones ;  still  these  distances  will  be  sufficiently  small  to 
permit  many  useful  observations  of  physical  phenomena,  and,  in 
the  case  of  large  telescopes,  observations  of  the  satellites.  In  one 
respect  the  planet  is  much  more  favorably  situated  than  in  the 
former  oppositions  referred  to,  since  it  reaches  this  year  a  decli- 
nation of  26**  north  and  hence  will  be  observed  at  a  much  higher 
altitude.  Physical  observations,  either  measures  or  drawings, 
by  amateur  astronomers  with  good  glasses,  if  carefully  made  and 
published,  will  be  useful  when  finally  reducecl  and  compared. 

During  the  last  opposition  several  series  of  micrometric  meas- 
ures of  the  diameter  of  the  planet  were  made  by  observers  with 
good  telescopes  which  showed  curious  differences  both  between 
themselves  and  when  compared  with  the  results  obtained  from 
the  heliometer.  Some  of  these  measures  seemed  to  show  an  ap- 
preciable flattening  at  the  poles,  while  others  showed  no  such 
flattening.  It  will  be  interesting  to  have  these  measures  repeated 
during  the  present  opposition,  with  a  careful  discussion  of  the 
sources  and  effects  of  personal  error. 

The  satellites  were  observed  last  opposition  with  at  least  one 
of  the  large  reflectors,  with  the  great  refractor  at  Washington, 
with  the  15-inch  refractor  of  the  Harvard  College  Observatory, 
and  with  the  I2t-inch  refractor  of  the  Morrison  Observatory,  and 
were  seen  with  other  instruments.  Before  December  ist  of  this 
year  the  satellites  will  be  considerably  brighter  than  when  last 
observed  in  1879  with  the  Harvard  College  refractor,  and  also 
brighter  than  when  last  observed  with  the  Morrison  Observatory 
refractor.  It  seems  possible,  therefore,  that  they  may  be  seen 
this  year  with  telescopes  even  of  moderate  size. 

The  following  ephemeris  (derived  from  the  elements  of  Prof. 
A.  Hall,  A.  N.  No.  2394)  has  been  computed  at  the  request  of 
several  observers,  and  will  be  found  convenient  for  any  who  may 
wish  to  observe  these  satellites.     In  connection  with  the  discus- 
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sion  of  the  relative  merits  of  reflectors  and  refractors,  excited  by 
the  observations  of  these  satellites,  it  may  be  interesting  to  many 
to  try  if  they  can  see  them. 

In  the  case  of  Deimos,  the  outer  satellite,  the  ephemeris  gives 
the  Washington  mean  times  of  the  east  and  west  elongations 
together  with  the  position -angle  and  distance  at  the  time  of 
elongation.  In  the  case  of  Phobos  only  the  times  of  western 
elongations  are  given  as  the  revolution  time  is  very  short  and  the 
times  of  eastern  elongations  may  be  obtained  by  a  simple  inter- 
polation. The  aberration  time  is  not  included  in  the  time  given, 
but  it  may  be  taken  from  the  table  at  the  end  if  desired,  the  effect 
of  the  aberration  being  to  make  the  satellites  about  five  minutes 
late  at  each  elongation.  The  relative  brightness  on  different  days 
may  be  obtained  from  the  same  table,  taking  the  brightness  on 
Nov.  20  as  unity.  As  was  shown  by  the  observations  of  1879, 
Prof.  Hall's  elements  are  very  nearly  correct,  so  that  the  correc- 
tion to  this  ephemeris  "will  be  quite  small. 

DEIMOS, 


Date. 


Nov.  19 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 
30 

Dec.    1 

2 
3 

4 
5 


g   i 


\ 

a 
o 


w 

E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
E 
W 
B 
W 


Wash. 
M.T. 


252^.4 


262^.1  48'\7 


21  69 

13  8 
4  17 

19  26 

10  34 

1  43 
16  52 

8  1 
23  10 

14  19 
6  27 

20  36 

11  44 

2  53 

18  1 

9  10 

0  18 
16  27 

6  36  ! 

21  44    

12  52   251«*.5 
4  1 

19  9 
10  17 

1  25 


Pos. 
Ang. 


Dist. 


46".7 


••••••••• 


••••••••• 


50"  .8 


!••••• 


••••••■ 


Date. 


%    I 


Dec.  5 
6 

7 
8 

9 
10 

11 

12 
13 

14 
15 

16 
17 

18 

19 
20 


E 

W 

E 

W 

E 

W 

E 

VV 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

VV 

E 
W 
E 
W 

£ 


Wash. 
M.T. 


m. 


k, 

16  33 

7  42 

22  50 
13  58 

5  7 

20  14 

11  23 

2  31 

17  39 

8  47 

23  55 

15  3 

6  11 

21  19 

12  27 

3  35 

18  43 

9  61 
0  69 

16  7 

7  15 

22  23 

18  31 

4  39 

19  47 


Pos. 
Ang. 


Dist. 


250^.2  62".4 


249«'.7 


!••■•••• 


•••••••• 

248<*.6 


53".2 


53".7 


PRITCHETT — EPHEMBRIS  OF  SATELLITES  OF  MARS,  1 88 1.    355 


DEIMOS-  Continued, 


Date. 


Dec  21 
22 

23 

24 
25 

26 
27 

28 
29 


W 

E 

W 

E 

W 

E 

W 

£ 

W 

E 

W 

E 

W 

E 


Wash. 
M.T. 


10    54 


17 

10 

8 

19 

23 

26 

14 

33 

5 

41 

20 

49 

11 

57 

8 

6 

18 

12 

9 

20 

0 

28 

15    36 


Pos. 
Ang. 


Dist. 


Date. 


Dec30 

31 
Jan.  1 

2 
3 


5 
6 


0   % 


W 

E 

W 

E 

W 

E 

W 

E 

W 

E 

W 

£ 

W 


Wash. 
M.T. 


Poa. 
Ang. 


h.  tn. 

6  44 

21  52 

13  0 

4  7 

19  15 
10  23 

1  31 

16  39  ' 

7  47  . 

22  55  i 

14  3 

5  11  I 

20  19  , 


•  •  •  •  •  4 


246^.9 


Diit 


52".4 


••••••••< 


•••••• 


PHOBOS, 


Date. 


Nov. 


19 
20 


21 
22 
23 
24 
25 
26 

27 
28 


I 

Wash.  M.T.  Pos.  Ang. 


h.      m. 
22    51 


252«'.3 


14  10 

21  49  1 

5  28 

13   7 

20  47 

4  26 

12   5 

19  44 

3  24 

11   3 

18  42 

2  22 

10   0 

17  40 

1  19 

8  58 

10  37 

0  16 
7  56 

252'^.  1 

15  35 

23  14 

6  53 
14  32 

22  11 

5  51 

13  30 

21   9 

«>«•«'*.•'« 

Dist. 


18".7 


19".6 


Date. 


Wash.  M.T. 


Nov.  29 


30 


Dec.     1 


6 


h,  tn, 

4  48 

12  27 

20  6 

3  45 

11  24 


19 

3 

2 

42 

10 

22 

18 

1 

1 

40 

9 

19 

16 

58 

0 

87 

8 

16 

15 

56 

23 

35 

7 

14 

14 

53 

22 

32 

6 

12 

13 

51 

21 

31 

5 

10 

12 

49 

20 

28 

4 

7 

11 

46 

19 

26 

Pos.  Ang. 


251^.5 


Dial. 


20'.3 


260^.4 


20\9 


3S6 


TRANS.  ST.  LOUIS  ACAD.  SCIBNCB. 


PHOBOS—Continuid, 
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Date. 
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From  this  it  will  be  seen  that  Phobos,  even  on  the  most  favor- 
able date,  will  be  only  about  14"  distant  from  the  limb  of  the 
planet.  In  1877  this  satellite  was  observed  with  the  12 J  equa- 
torial of  the  Morrison  Observatory  when  only  7"  distant.  In  the 
present  opposition  the  satellite  will  be  much  fainter,  but  on  the 
other  hand  the  brightness  of  the  planet  will  be  considerably  di- 
minished. It  seems  possible,  therefore,  that  this  satellite  may  be 
seen  with  glasses  of  moderate  size. 

Washington  University,  Nov.,  i8Si. 
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The  Genus  Isoetes  in  North  America. 

By  Dr.  Grorgb  Engblmann. 
§  1,    History  of  Isoetes  in  North  America, 

The  Isoetes^  insignificant  and  apparently  sterile  as  they  are» 
were  long  overlooked  or  ignored  by  our  botanists,  so  that  until 
thirty  or  forty  years  ago  very  few  specimens  were  collected,  and 
none  were  distinguished  from  /.  lacustris^  if  we  except  Nuttall's 
guess  at  his  Oregon  discovery ;  but  the  genus  has  attracted  so 
much  attention,  and  lately  so  many  forms  have  become  known^ 
that  it  seems  to  me  an  interesting  task  to  trace  up  the  history  of 
the  discovery  of  the  different  species  and  their  varieties,  and  of 
the  area  of  their  distribution,  and  then  the  date  of  their  publi- 
cation, before  I  enter  into  their  scientific  description. 

I.      DISCOVERY. 

1806  (?).  The  first  notice  which  we  have  of  an  Isoites  in 
North  America  is  given  in  Pursh's  Flora,  ii.  671,  where  he  states 
that  ^^  Isoites  lacustris**  grows  in  the  bottom  of  Oswego  river, 
near  the  falls,  and  adds  his  v.  v.,  which  means  that  he  saw  it  liv- 
ing, and  therefore  probably  found  it  himself;  and  as  he  travelled 
through  the  regions  near  the  Great  Lakes  in  1806,  it  was  proba- 
bly in  that  year  that  he  met  with  it.  I  have  not  seen  Pursh's 
specimens,  but  doubt  not  but  that  it  will  have  to  be  referred  to 
/.  echinospora^  var.  Braunil^  the  only  form  thus  far  known  from 
Western  New  York. 

181 5.  Th.  Nuttall  collected  "  /.  lacustris^^  abundant  along 
the  inundated  gravelly  and  miry  shores  of  the  Delaware  at  Gib- 
sonville  (now  a  part  of  Philadelphia)  on  Aug.  22d,  according  to 
the  label  of  a  specimen  in  Collins'  Herbarium,  presented  to  me 
by  E.  Durand.    It  proves  to  be  /.  riparia, 

1820  (.^).  L.  von  Schweinitz  obtained  in  the  Catskill  Moun* 
tains  in  New  York  /.  lacustrts ;  some  of  his  specimens  are  now 
found  in  the  Herb.  Philad.  Acad.  Natural  Science  and  one  in 
the  St.  Petersburg  Imperial  Herb.  Some  of  them  are  labeled 
"  Catskill  Mountains"  and  others  "Bethlehem,"  the  latter,  which 
was  von  Schweinitz's  residence,  probably  by  mistake.  One  of 
the  specimens  was  loaned  by  the  late  Elias  Durand — in  whose 
possession  it  was — to  Durieu  de  Maissonneuve,  who  founded  on 
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it  his  I.  MACROSPORA.   No  date  being  indicated  on  the  labels,  the 
above-mentioned  year  is  a  mere  guess. 

1825  (?).  Jens  Vahl  collected  in  Greenland  a  small  Isoites^ 
referred  to  /.  Jacustris^  which  proves  to  be  one  of  the  forms  of 
/.  echinospora. 

183 1.  J.  W.  Robbins  gathered  an  Isoites  near  Uxbridge, 
Mass.,  which  I  recognize  as  /.  riparia. 

1832.  C.  J.  Moser,  who  collected  for  the  German  Unto  itine^ 
raria^  obtained  specimens  on  the  Lehigh  river  near  Bethlehem, 
Pa.,  and  near  Philadelphia,  both  of  which  were  distributed  to  the 
subscribers  as  /.  lacustris.  One  of  these  (in  Herb.  Bernhardi, 
now  in  the  Herb.  Missouri  Bot.  Garden)  represents  /.  JBngeU 
mannt;  another,  which  I  have  seen  in  Europe,  is  /.  riparia, 

1834.  Th.  Nuttall  discovered  an  Isoites  on  the  Columbia  river 
in  Oregon,  which  I  saw  in  E.  Durand's  Herb,  with  Nuttall's  own 
label,  /.  opaca  ;  it  was  afterwards  named  I.  Nuttallii. 

About  the  same  year  Drummond  collected  "  /.  lacustris**  on 
the  Saskatchawan,  according  to  Hooker's  Fl.  Bor.  Am.  ii.  268, 
which  I  have  not  been  able  to  compare  and  to  identify. 

1840.    J.  W.  Robbins  found  /.  lacustris  near  Uxbridge. 

1843.  Rugel  discovered  an  Isoetes  in  Lake  Imonia  in  Florida, 
which  was  soon  afterwards  distributed  in  Europe  by  Shuttleworth 
under  the  name  of  L  flaccida.  None  of  his  specimens  are  be- 
lieved to  exist  in  America. 

In  the  same  year  N.  Riehl  and  myself  found  near  St.  Louis, 
Missouri,  the  species  which  from  my  specimens  was  by  A.  Braun 
named  I.  Engelmanxi. 

1843.  Chas.  Geyer  found  in  Western  Idaho  /.  Nuttallii^  ac- 
cording to  A.  Braun,  who  examined  the  specimens  in  the  Kew 
Herbarium. 

In  the  same  year  S.  Tuckerman  collected  /.  lacustris  in  the 
Echo  lake  in  New  Hampshire. 

1844.  Wm.  Zantzinger  rediscovered  the  Isoetes  on  the  banks 
of  the  Delaware  near  Philadelphia.  His  specimens,  sent  to  me, 
are  the  type  of  my  I.  riparia. 

1845.  T.  W.  Robbins  found  in  Massachusetts  /.  echinospora^ 
var.  Braunii, 

1848.  E.  Tuckermann  discovered  near  Boston  the  species 
which  was  by  A.  Braun  named  for  him  I.  Tuckermani. 
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In  conclusion,  it  may  be  stated  that  the  observations  of  the 
past  summer  have,  so  far  as  they  go,  confirmed  in  a  most  striking 
manner  the  suggestions  in  the  former  report  regarding  the  cause 
of  abhormal  deviations  of  the  magnetic  needle.  The  question  is 
not  yet  regarded  as  settled,  and  a  more  detailed  examination  of 
the  region  between  the  lower  Missouri  and  the  Meramec  rivers, 
and  the  region  between  the  Osage  and  Missouri  valleys,  as  well 
as  that  between  the  Missouri  and  the  Grand  rivers,  is  absolutely 
necessary  in  order  to  decide  the  points  at  issue.  This  has  now 
been  made  possible  through  the  unsolicited  offer  of  a  gentleman 
of  St.  Louis,  who  will  pay  the  entire  field  expense  of  the  work. 

During  1880  the  following  gentlemen  aided  in  paying  the  ex- 
penses of  the  survey :  John  T.  Davis,  Joseph  Franklin,  Edwin 
Harrison,  Henry  Hitchcock,  W.  A.  Hargadine,  Geo.  E.  Leigh- 
ton,  Geo.  Partridge,  W.  H.  Pulsifer.  J.  R.  Shepley,  E.  C.  Sim- 
mons, Charles  Speck,  Albert  Todd,  Thos.  E.  Tutt,  James  E. 
Yeatman,  of  St.  Louis,  and  W.  W.  Baldwin  of  Burlington,  Iowa, 
and  W.  H.  Lynch  of  Salem,  Mo. 

The  following  railroads  have  granted  free  passes  :  St.  Louis,. 
Iron  Mountain  and  Southern ;  St.  Louis  and  San  Francisco ;  St. 
Louis,  Salem  and  Little  Rock ;  Wabash  and  Pacific ;  St.  Louis, 
Keokuk  and  Northwestern ;  Chicago,  Burlington  and  Quincy ; 
Cairo  and  St.  Louis. 

My  thanks  are  due  to  all  these  and  also  to  E.  K.  Woodward,. 
Jr.,  a  student  of  Washington  University,  who  rendered  faithful 
and  efficient  service  in  the  field  work,  and  to  Mr.  B.  D.  Kribben 
of  St.  Louis,  who  assumed  charge  of  the  weather  service  in  my 
absence. 


TODD ^"  REVERSION   OF  TYPE. 


^'Reversion  of  Tyfe"  in  the  Digastric  Muscle  of  the  Hu- 
man Being. 
By  Cbarlbb  A.  Todd,  M.D. 


While  engaged,  several  years  back,  in  dissecting  the  head  of 
a  boy  aged  about  seven  years,  I  found  a  condition  of  one  of  the 
large  muscles  attached  to  the  lower  jaw  that  I  had  never  before 
observed,  nor  could  I  find  any  reference  to  such  a  condition  in 
any  works  on  human  anatomy  within  my  reach.  The  anomaly 
was  this:  The  very  important  depressor  muscle  of  the  lower 
jaw,  the  digastriciis  on  the  right  side,  divided  its  anterior  belly 
into  two  portions,  one  part  being  attached  to  the  jaw  as  usual, 
the  other  passing  across  the  median  line  to  join  its  fellow  upon 
the  left.  In  the  diagram,  it  will  be  observed  that  a  bundle  of 
these  errant  fibres  make  an  arch  with  the  left  anterior  belly, 
while  the  rest  pass  onwards  in  the  same  general  direction  with 
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Nd.  1. 


the  belly.  In  the  diagram,  the  triangular  space  between  these 
differently  running  fibres  is  represented  as  open  ;  in  fact,  there 
was  no  such  free  apace,  the  fibres  being  close  together  and  held 
in  position  by  connective  tissue.  An  accurate  drawing  of  the 
appearances  was  made  from  the  dissected  specimen. 

Since  making  this  dicovery  I  have  noted  that  in  all  the  mon- 
keys examined  dying  at  the  St,  Louis  Zoological  Garden,  the 
two  anterior  bellies  of  the  digastricus  (which  otherwise  resem* 
bles  the  normal  human)  form  one  continuous  sheet  of  muscle, 
as  shown  in  the  diagram.  In  these  animals,  however,  there  is  a 
tendinous  arch  continuous  with  the  tendons  of  the  two  digastrics 
and  crossing  in  front  of  the  hyoid  bone  ;  from  this  arch  the  fibres 
of  the  anterior  muscular  mass  take  origin. 

The  resemblance  between  this  normal  form  of  the  digastricus 
in  the  monkey  and  the  human  abnormity  recorded  is  most  strik- 
ing, and  will  be  regarded  by  some  Biologists  as  a  good  illustra- 
tion of  "  reversion  of  type." 
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Efhemeris  of  the  Satellites  of  Mars  for  the  Opposition 

of  1881. 

By  H.  S.  Pritchett. 

Owing  to  the  greater  distance  from  the  Earth  and  the  Sun  the 
present  opposition  of  Mars  will  not  be  so  favorable  as  the  two 
preceding  ones ;  still  these  distances  will  be  sufficiently  small  to 
permit  many  useful  observations  of  physical  phenomena,  and,  in 
the  case  of  large  telescopes,  observations  of  the  satellites.  In  one 
respect  the  planet  is  much  more  favorably  situated  than  in  the 
former  oppositions  referred  to,  since  it  reaches  this  year  a  decli- 
nation of  26®  north  and  hence  will  be  observed  at  a  much  higher 
altitude.  Physical  observations,  either  measures  or  drawings, 
by  amateur  astronomers  with  good  glasses,  if  carefully  made  and 
published,  will  be  useful  when  finally  reducecl  and  compared. 

During  the  last  opposition  several  series  of  micrometric  meas- 
ures of  the  diameter  of  the  planet  were  made  by  observers  with 
good  telescopes  which  showed  curious  differences  both  between 
themselves  and  when  compared  with  the  results  obtained  from 
the  heliometer.  Some  of  these  measures  seemed  to  show  an  ap- 
preciable flattening  at  the  poles,  while  others  showed  no  such 
flattening.  It  will  be  interesting  to  have  these  measures  repeated 
during  the  present  opposition,  with  a  careful  discussion  of  the 
sources  and  effects  of  personal  error. 

The  satellites  were  observed  last  opposition  with  at  least  one 
of  the  large  reflectors,  with  the  great  refractor  at  Washington, 
with  the  15-inch  refractor  of  the  Harvard  College  Observatory, 
and  with  the  I2t-inch  refractor  of  the  Morrison  Observatory,  and 
were  seen  with  other  instruments.  Before  December  ist  of  this 
year  the  satellites  will  be  considerably  brighter  than  when  last 
observed  in  1879  with  the  Harvard  College  refractor,  and  also 
brighter  than  when  last  observed  with  the  Morrison  Observatory 
refractor.  It  seems  possible,  therefore,  that  they  may  be  seen 
this  year  with  telescopes  even  of  moderate  size. 

The  following  ephemeris  (derived  from  the  elements  of  Prof. 
A.  Hall,  A.  N.  No.  2394)  has  been  computed  at  the  request  of 
several  observers,  and  will  be  found  convenient  for  any  who  may 
wish  to  observe  these  satellites.     In  connection  with  the  discus- 
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the  transverse  section  is  rather  circular,  but  in  the  2-lobed  ones 
it  is  usually  oblong  or  ofttn  somewhat  rectangular,  narrower  in 
the  direction  of  the  grooves  and  wider  in  the  opposite  direction  ; 
the  vertical  section  of  the  trunk  shows  a  thickness  of  from  i  to  6 
lines,  and  the  transverse  diameter  a  width  of  a  few  lines  to  more 
than  one  inch.  In  the  centre  of  the  trunk  we  find  a  small  ligne- 
ous body,  fibres  from  which  enter  the  leaves  and  the  roots.  The 
mass  of  the  trunk  is  a  white  parenchymatous  or  rather  cortical 
tissue,  the  cells  of  which  are  filled  with  starch.  The  growth  pro- 
ceeds from  the  central  ligneous  body  outwardly  in  two  or  three 
directions,  corresponding  to  the  two  or  three  lobes,  so  that  these 
lobes  would  spread  laterally  if  their  enlargement  were  not  limited 
by  the  decay  of  the  older  (the  preceding  year's?)  parts.  We  thus 
find  that  at  the  period  of  the  most  vigorous  growth,  about  the 
beginningof  fructification,  the  extreme  lateral  portion  of  the  lobes 
becomes  discolored,  brownish,  atrophied,  and  at  last  black,  and 
is  separated  from  the  living  tissues  by  a  distinct  line  of  demarca- 
tion, and  at  last  generally  falls  off  at  the  end  of  this  or  the  be- 
ginning of  the  next  season  as  a  black  mould-like  mass.  In  some 
species,  e.g.  /.  lacustris^  and  in  colder  climates  the  atrophied, 
cortical  parts  continue  to  cohere  for  several  seasons,  and  in  the 
Mediterranean  /.  Hystrix  they  do  not  seem  ever  to  be  detached, 
so  that  the  trunk  of  this  species  reaches  a  larger  size  than  any 
other. 

The  decaying  portions  are  pushed  obliquely  upwards  when 
the  base  of  the  trunk  grows  faster  than  the  upper  part  (often  in 
/.  Engelmanni^  and  much  more  so  in  the  Australian  /.  tripus)^ 
or  horizontally  outward  (the  ordinary  case),  or  downward  when 
the  upper  or  leaf-bearing  part  expands  more  than  the  lower,  root- 
bearing  part.  This  last  is  the  case  in  /.  Hystrix^  where  the 
dead  parts  are  turned  downwards. 

As  the  growth  of  the  trunk  takes  place  from  the  centre  out- 
ward, the  roots,  originating  from  the  youngest  parts,  start  from 
the  groove  itself;  and  fresh  and  living,  whitish,  ones  are  only 
found  in  or  near  this  groove  :  as  they  get  older  they  are  pushed 
to  the  sides,  and  finally  die,  becoming  brown  and  black.  The 
mass  of  roots  found  on  Isoetes  specimens  are  mostly  the  entan- 
gled dead  fibres,  which,  by  the  way,  often  conceal  spores  of  the 
previous  year,  and  therefore  must  be  carefully  examined  when 
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no  fresh  spores  are  attainable.  The  root-fibres,  sometimes  longer 
than  the  leaves,  are  always  dichotomously,  and  oflen  many  times^ 
branched.  —  The  upper,  concave,  surface  of  the  trunk  bears  the 
leaves,  the  innermost  or  youngest  ones  often  yet  immersed  in 
the  trunk. 

The  LEAVES  are  subulate  or  sometimes  almost  filiform  tubular 
organs  from  a  broad  membranaceous  sheathing  base,  mostly  more 
ot  less  quadrangular  (broader  and  with  sharper  edges  on  the  up- 
per or  ventral,  narrower  on  the  dorsal  side),  or  in  our  terrestrial 
species  more  triangular  and  keeled  on  the  back.     Their  sheath- 
ing bases  form  the  bulb^  which  can  be  compared  to  the  bulb  of 
liliaceous   plants ;   in  fertile  specimens   it  is  always  larger  and 
thicker  than  the  trunk,  and  in  some  of  the  larger  ones,  e.g.  /• 
Engelmanni  2Sid.  /.  meianopoda^  attains  a  diameter  of  one  or  two 
inches.     The  leaves  above  this  base  contain  four  longitudinal  air 
cavities,  lacuna^  separated   from  one  another  by  two  dissepi- 
ments, a  transverse  and  a  median  one,  and  irregularly  divided  by 
very  thin  transverse  septa.     The  dissepiments  are  of  different, 
pretty  constant,  thickness  in  the  different  species,  thinnest  in  the 
amphibious  and  thickest  in  the  terrestrial  species,  consisting  in 
the  former  oflen  of  only  2  to  4,  in  the  latter  of  6  to  9  layers  of 
parenchymatous  cells;    the  median  dissepiment  is  generally  a 
little  thicker  than  the  transverse  one.     The  anterior  lacunce  are 
mostly  somewhat  larger  than  the  posterior  ones. 

The  epidermis  of  the  leaf  consists  of  rectangular  cells,  mostly 
much   longer  than  they  are  wide ;  only  in  /.  pygmcea  are  they 
comparatively  short,  and  sometimes  even  square.     In  a  few  spe- 
cies the  epidermis  is  entirely  destitute  of  stomata,  in  the  others  it  is 
pierced  by  stomata  which  communicate  with  the  air-ducts,  over 
which  alone  they  are  found.    The  presence  or  absence  of  stomata 
furnishes  a  very  important  character  for  the  diagnosis  and  classi- 
fication of  the  species.     It  was  formerly  thought   that  the  sub- 
merged species  had  no  stomata,  and  those  species  which  bear 
their  leaves  more  or  less  exposed  to  the  air  were  provided  with 
them ;  later  discoveries,  however,  have  shown  that  this  rule  does 
not  always  hold  good,  for  we  now  know  submerged  species  with 
stomata  and  emerged  ones  without  them,  and  we  have  one  sub- 
merged species  (/.  echinospord)  in  which  the  typical  European 
form  is  destitute  of  stomata,  while  the  American  varieties  show 
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either  a  few  stomata,  often  difficult  to  discover,  or,  rarely,  numer- 
ous ones ;  so  that  in  this  interesting  species  the  question  arises 
whether  the  presence  or  absence  of  stomata  alone  can  specifically 
separate  forms  otherwise  scarcely  distinguishable,  as  that  acute 
observer  of  these  plants,  A.  Braun,  has  maintained,  or  whether 
the  stomata  do  not  always  play  that  important  part  in  classifica- 
tion generally  assigned  to  them.  Below  will  be  found  directions 
for  the  investigation  of  the  stomata. 

The  parenchyma  of  the  leaf  consists  of  a  few  or  several  layers 
of  chlorophyll-bearing  cells,  i.  under  the  epidermis,  2.  around 
the  central  bundle  of  vessels,  and  3.  forming  the  dissepiments, 
which  cross  each  other  in  the  centre  of  the  leaf. 

An  important  element  in  the  leaf  structure  is  found  in  the  peri- 
pheral bast-bundles,  which  are  present  in  some  and  absent  in 
other  species  ;  and  their  presence  often,  but  not  always,  coincides 
with  the  presence  of  stomata.  When  present  they  commonly 
form  four  bundles,  two  in  the  two  anterior  angles  of  the  leaf, 
and  two  where  the  median  dissepiments  connect  with  the  ante- 
rior and  the  posterior  wall  of  the  leaf;  in  /.  NuttcUlii  I  find 
only  three  bundles,  the  anterior  median  one  being  wanting ;  in 
/.  Cubana  six  bundles  are  visible,  the  two  additional  ones  being 
located  where  the  tran^erse  dissepiment  unites  with  the  outer 
wall.  In  some  rigid-leaved  land  species,  e.g.  /.  melanopoda^ 
often  several  smaller  accessory  bundles  are  found  scattered  under 
the  epidermis. 

The  examination  of  the  fresh  Isoetes  leaf  is  not  very  difficult ; 
particles  of  the  epidermis  are  easily  removed  and  show  the 
stomata,  when  present,  very  distinctly.  Where  there  are  few 
stomata,  the  epidermis  from  different  parts  of  the  leaf  must  be 
examined,  and  especially  from  the  tip,  as  they  are  more  apt  to 
be  found  there.  In  dried  specimens  the  leaf  must  be  soaked,  the 
algcB  which  often  adhere  to  the  surface  have  to  be  carefully 
scraped  off,  after  which  I  make  several  sections  t  or  }  line  wide, 
lay  them  open  by  a  vertical  slit,  detach  the  central  bundle,  and 
then  scrape  very  gently  the  inner  surface  so  as  to  remove  the  par- 
enchymatous cells  which  obscure  the  appearance  of  the  stomata 
This  process  can  be  aided  by  an  immersion  of  the  specimen  in  a 
weak  solution  of  caustic  potash.  The  work  is  often  a  difficult 
one  when  the  specimen  is   very  old  or  poorly  preserved,   and 
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requires  a  good  deal  of  patience.  Sometimes  the  application 
of  iodine  will  very  distinctly  show  the  stomata  by  coloring  their 
guard-cells  blue  when  only  these  contain  amylon,  but  of  course 
not  when  the  other  cells  are  also  filled  with  that  substance.  A 
magnifying  power  of  150  to  250  diameters  is  best  adapted  to  well 
exhibit  the  stomata. 

To  find  the  bast-cells  it  is  necessary  to  make  the  thinnest  pos- 
sible transverse  sections  of  the  leaf,  boil  them  well,  and,  if  they 
do  not  then  show  under  water  as  bundles  of  minute,  thick-walled, 
darkish  cells  close  to  the  epidermis,  very  distinct  from  the  much 
larger  epidermis  cells,  the  application  of  a  solution  of  caustic  pot- 
ash, to  clear  the  preparation,  will  readily  bring  them  out.  The 
same  magnifying  power  which  we  use  for  the  examination  of 
the  stomata  may  be  applied  for  the  study  of  the  bast-bundles. 

I  would  advise  anyone  who  desires  to  study  the  structure  of 
Isoites  leaves  to  commence  with  well  known  species  and  good 
(if  possible  fresh)  specimens,  and  make  himself  familiar  with  the 
manipulation  and  with  the  appearance  of  their  parts  under  the 
microscope  before  he  proceeds  to  study  unknown  and  difficult 
specimens. 

The  arrangement  of  the  leaves  in  the  species  with  two-lobed 
trunks  is  at  first  distichous,  and  in  /.  melanospora  it  remains  so 
through  life ;  in  all  the  others  the  leaves  soon  enter  into  a  more 
complicated  phyllotactic  order ;  in  the  larger  ones,  with  many 
leaves  the  W  and  even  the  W  order  is  found. 

The  number  of  leaves  varies  from  5  or  10  (/.  pygmcea^  I,  me* 
lanosford)  to  100  or  even  200  (/.  Engelmanni^  var.  validd)^ 
and  their  length  from  }  to  i  inch  (in  /.  pygfnced)  to  1-2  feet  (in 
some  forms  of  LJlaccida  and  /.  Engelmanni)  ;  their  color  from 
light  and  fresh  yellowish-green  (/.  Engelmanni)  to  dark  and 
dull  green  /.  lacustris)  ;  their  rigidity  is  greatest  in  the  terres- 
trial species,  and  also  in  some  submerged  ones  ;  and  least  in  most 
amphibious  species,  which  often  float  their  leaves  on  the  surface 
of  the  receding  water,  or  in  some  submerged  ones,  the  leaves  of 
which,  taken  out  of  the  water,  collapse  like  the  sofl  hair  of  a  wet 
pencil.  The  submerged  species  vegetate  and  retain  their  verdure 
throughout  the  winter  (whence,  it  is  said,  the  name  of  the  genus 
18  derived :  Isoites^  equal  at  all  seasons),  but  the  others  lose  their 
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leaves  soon  after  their  maturity  in  autumn,  some  of  our  terres- 
trial ones  even  already  in  summer. 

The  broad  membranaceous  sheathing  base  of  the  leaf  is  with- 
out air  cavities,  stomata,  or  bast-bundles;  in  sterile  leaves  it 
gradually  contracts  into  the  leaf  itself.  Those  leaves  are  usually 
sterile  which  develope  at  the  beginning  and  the  end  of  the  sea- 
son. The  fertile  leaves  have  in  their  base  an  excavation  which 
bears  the  spore-case,  sporangium^  adnate  with  its  back  to  the 
midrib.  Above  this  excavation,  and  separated  from  it  by  a  deep 
transverse  depression  or  slit,  we  find  a  stipule-like  organ  of  tri- 
angular more  or  less  elongated  shape,  cordate  at  base,  appressed 
to  the  leaf,  which  is  termed  the  ligula;  it  is  small,  and  in  not 
very  fresh  leaves  often  mutilated  and  difficult  to  make  out.  The 
morphology  of  these  parts  is  obscure  and  their  diagnostic  value 
not  great. 

The  sporangium  is  oblong  or  circular  (both  forms  often  seen 
in  the  same  species),  from  i  to  i  line  long  in  /.  melanopoda ;  i 
to  2  lines  in  /.  pygmcea^  Tuckermani^  echtnospora^  and  saccha- 
rata;  li  to  2}  lines  in  I,  lacustris^  Bolanderi  undi  Jiaccida ; 
often  a  little  larger  in  /.  Butlert  and  Nuttallii]  2  to  4  lines  in  /. 
riparia^  Engelmanni^  melanopoda^  and  Cubana;  and  in  larger 
forms  of  /.  Engelmanni  I  have  seen  it  8  to  9  lines  long.  It  is 
somewhat  Battened,  and  often  slightly  concave  on  the,  ventral 
side ;  it  is  entirely  naked  or  (the  usual  case)  it  is  on  its  sides  and 
principally  upwards  partially  covered  by  a  fold  of  the  ventral  side 
of  the  leaf-base,  the  veil  (jvelum)\  in  a  few  species  (/.  JlaccidUy 
melanopoda^  and  Nuttallii)  this  fold  extends  over  the  whole 
sporangium,  completely  covering  it  (velum  completum).  The 
sac  of  the  sporangium  is  composed  of  two  layers  of  cells ;  the 
outer,  epidermidal,  layer  consists  of  elongated,  often  variously 
bent  or  hooked  and  curiously  interlaced  cells,  mostly  thin-walled 
and  transparent ;  in  some  species  (e.g.  /.  riparia^  I,  sacchara^ 
ta^  /.  melanopoda)  groups  of  brown,  thick-walled,  (so-called) 
sclerenchym-cells  are  mixed  with  the  transparent  ones,  giving 
the  spore-case  a  dotted  appearance  visible  even  to  the  naked  eye. 
The  spore-case  is  traversed  by  numerous  parallel  strings. 

Some  sporangia,  called  macrosporangia^  contain  larger  or 
female  spores  (niacrospores  or  gynospores)^  others  are  filled  with 
the  minute  or  male  spores  {microspores  or  androspores)  ;  these 
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are  called  microsforangia.  Almost  all  the  species  are  monoe- 
cious, bearing  macrosporangia  on  the  base  of  the  outer  and 
microsporangia  on  that  of  the  inner  leaves.  I  am  not  aware  that 
any  exotic  species  behave  differently,  but  here  we  have  two  spe- 
cies which  deviate  from  this  norm.  /.  melanopoda  in  Illinois  as 
well  as  in  the  Indian  Territory,  from  both  of  which  localities  I 
have  examined  several  hundreds  of  specimens,  is  polygamous, 
i.e.  monoecious  as  well  as  dioecious,  and  shows  about  an  equal 
number  of  male,  female,  and  monoecious  plants.  The  allied  /. 
JSutleri  is  apparently  always  dioecious,  no  monoecious  plants 
having  been  discovered  among  about  one  hundred  examined.  In 
I,  melanopoda  I  have  sometimes  seen  leaves  with  microsporangia 
irregularly  interspersed  among  those  that  bear  macrosporangia. 
The  macrospores  are  little  spheroid  bodies  between  one-fourth 
and  three-fourths  of  a  millimeter  in  diameter.  Their  surface  is 
divided  by  a  circular  rim  in  a  lower  hemispherical  and  an  upper 
three-sidecf  pyramidal  part,  the  three  faces  of  which  consist  of 
spherical  triangles  and  are  separated  from  one  another  by  three 
elevated  ridges.  The  crusty  surface  of  these  spores,  chalky-white 
or  whitish  in  most  species  and  dusky  (when  wet  black)  in  /. 
melanosfora^  is  rarely  smooth,  but  generally  sculptured  and 
differently  marked.  The  three  upper  triangles  are  sometimes 
marked .  differently  from  the  lower  hemisphere  (especially  in  /. 
Tuckermani)  or  are  smoother  than  that  (often  in  /.  melanopoda). 
To  examine  the  spores  well  it  is  necessary  to  soak  the  leaf-base, 
carefully  remove  some  of  the  wet  spores  and  let  them  dry  on  the 
slide,  for  they  must  be  examined  dry,  and  best  under  a  power  of 
50  or  60  diameters ;  but,  to  study  the  sculpture  well,  a  power  of 
100  to  150  diameters  is  necessary.  With  the  aid  of  this  we  find 
the  macrospores — i.  Minutely  tuberculated  or  warty;  the  warts 
small  and  mostly  somewhat  depressed,  distinct  or  sometimes 
somewhat  confluent,  in  /.  pygmcea^  Bolanderi^  saccharata^  me^ 
lanospora^  ButUri^  and  Nuttallii, 

2.  With  larger,  broader  tubercles,  generally  more  distant  and 
distinct,  but  also  here  and  there  confluent,  worm-like ;  thus  in 
/.  Jlaccida^  melanopoda^  and  Cuhana, 

3.  With  tubercles  elongated  into  spines ;  these  are  simple  and 
very  fragile,  or  here  and  there  confluent  and  forming  sometimes 
short  crests  :  /.  echinospora  and  its  forms. 

iv^— 2 — 12 
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.    4.  With  crests  and  ridges,  distinct  or  anastomizing :  /.  lacus^ 
irisy  Tuckermani^  and  riparia, 

5.  The  confluent  crests  form  a  regular  net-work :  /.  EngeU 
manni. 

The  microspores  are  minute  bodies  of  an  ash-gray  or  a  dusky 
color  (dark  g^ay  in  /.  pygm<xa^  Bolanderi  and  melanopoda^ 
deep  brown  in  /.  melanospora^  Butleri  and  Nuttallii)  and  of 
a  somewhat  triangular-oblong  shape,  nearly  straight  on  one 
and  curved  on  the  two  other  edges,  more  than  half  as  wide  as 
they  are  long,  between  0.020  and  0.040  millimeters  in  the  long- 
est diameter.  Their  surface  is  smooth  or  minutely  papillose  or 
spinulose,  the  edges  smooth  or  somewhat  cristate.  Their  size 
furnishes  good  characters,  but  the  condition  of  the  surface  much 
less  so.  They  ought  to  be  examined  under  water  and  with  a 
power  of  about  400  diameters. 

§  S,     Biological  Characters. 

After  the  maturity  of  the  spores  the  leaves  wither  or  rot  away, 
the  sporangia  decay  and  set  the  spores  free,  which  scatter  near 
the  base  of  the  plant,  often  being  retained  between  the  matted 
roots.*  The  cellular  mass  of  the  macrospores  developes  into  a 
prothallus^  which  bursts  the  spore-case  through  the  opening  of 
three  valves  which  correspond  to  the  three  upper  faces  of  the 
spore,  and  forms  an  archegonium,  which  is  fertih'zed  on  coming 
in  contact  with  the  zoospores  emitted  from  the  microspores,  and 
thus  gives  rise  to  the  young  plantlet  whenever  moisture  and  tem- 
perature favor  this  process. 

The  germination  of  the  late-maturing  water-species  probably 
takes  place  in  the  succeeding  spring,  at  least  in  the  more  north- 
ern localities ;  in  our  land-  and  marsh-species  it  may  be  observed 
soon  after  their  maturity  in  summer  or  in  early  autumn. 

I  have  studied  the  whole  process  in  /.  Engelmanni ^  which  I 
kept  in  cultivation  for  several  years.  At  the  end  of  July  the 
spores  were  perfectly  mature  and  the  leaves  were  coming  off*. 
On  the  28th  of  that  month  I  spread  out  both  kinds  of  spores  on 
a  muddy  surface  and  kept  them  slightly  covered  with  water,  and 

*  It  is  therefore  proper  to  examine  among  the  roots  for  spores  whenever  none  can  be 
found  on  the  plant;  one  or  the  other  may  be  discovered  there  and  help  out  the  diagnotia 
which  otherwise  may  rest  in  obscurity.  * 
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fully  exposed  to  the  hot  sunshine  of  that  season.  Three  weeks 
later  the  first  green  points  were  seen  and  continued  to  come  up 
until  the  end  of  October,  while  at  that  time  the  earlier  ones  had 
already  developed  5  to  8  leaves,  i  to  1 J  inches  in  length.  The 
contents  of  the  large  or  female  spore-cell  first  developed  into  a 
dense  cellular  mass ;  this,  enlarging,  split  the  cell-coats  as  above 
described  and  protruded  obliquely  upwards  a  minute  conical 
point,  green  inside,  while  on  the  lower  edge  of  the  opening,  but 
still  between  the  three  valves  (the  lower  hemisphere  of  the  spore- 
case  not  being  ruptured  or  perforated  at  all),  a  much  smaller  and 
rounded  knob,  the  origin  of  the  first  rootlet,  showed  itself,  bear- 
ing a  large  number  of  extremely  fine  capillary  fibres  ;  the  bulk  of 
the  prothallus  remained  enclosed  in  the  hemispherical  part  of  the 
spore-case  as  a  lateral  knob,  while  the  first  leaf  and  then  the  first 
rootlet  elongated  ;  the  spore-case  was  thrown  off  only  when  the 
former  had  acquired  a  length  of  3  to  4  and  the  latter  one  of  2  to 

3  lines,  the  capillary  fibres  still  continuing  at  the  origin  of  the 
rootlet.  Soon  afterwards  a  second  leaf  and  a  second  rootlet  were 
formed,  both  opposite  to  the  laterally  protruding  spore-mass ;  after 
that  new  leaves  and  new  roots  spring  up  in  distichous  order 
between  the  older  ones,  the  youngest  in  the  centre.  In  twelve 
months  the  young  plant,  not  yet  fertile,  shows  the  bilobed  flat 
or  rather  concave  trunk,  2  to  4  lines  in  diameter,  with  both  ends 
strongly  elevated,  their  edges  already  showing  small  masses  of 
black  decayed  tissue  (the  remnants  of  the  first  year's  growth). 
The  leaves  of  these  yearling  plants,  10  to  15  in  number,  are  3  to 

4  inches  long,  have  abundant  stomata,  but  as  yet  only  a  single 
very  slender  bast-bundle,  median  on  the  upper  surface. 

The  specips  of  /soe^es^  perhaps  40  to  60  in  number  (according 
to  the  views  taken  of  the  different  forms,  whether  species  or 
varieties),  are  distributed  over  the  whole  globe,  apparently  more 
abundant  in  the  temperate  than  in  the  tropical  zones.  In  North 
America  we  have  13  species,  with  12  varieties,  to  which  I  add  one 
from  Cuba ;  from  Mexico  we  have  received  as  yet  none.  More 
are  expected  to  be  found  when  the  attention  of  collectors  is  more 
earnestly  directed  to  them. 

Most  of  the  species  may  be  called  water-plants,  growing  in 
stagnant  or  in  slow-running  water ;  a  few  are  always  submerged 
and  are  found  out  of  water  only  in  abnormal  conditions,  e.g.  in 
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unusually  dry  seasons.  The  majority  are  of  amphibious  growth, 
entirely  or  partially  submerged  during  the  wet  seasons,  in  win- 
ter and  especially  in  early  spring ;  but  at  the  growing  season  they 
partially  get  out  of  the  water,  leaving  only  their  trunk  and  lower 
part  of  the  leaves  immersed.  These  species  do  not  come  to  per- 
fection when  completely  immersed,  though  they  may  not  be  en- 
tirely infertile  ;  it  seems  that  partial  exposure  to  the  atmosphere 
is  necessary  to  their  well-being.  A  variety  of  the  amphibious 
species  are  the  tidal  ones,  which  are  alternately  emerged  and 
submerged  during  the  changes  of  the  tides ;  they  are  found  in 
the  estuaries  of  some  of  our  Atlantic  rivers.  Then  we  have  a 
few  species  which  we  are  justified  in  calling  terrestrial,  as  we 
find  them,  when  fully  developed,  on  dry  land ;  but  it  seems  that 
for  their  germination  and  their  growth  in  early  spring  they  also 
require  moisture  and  water ;  we  therefore  find  them  on  low  or 
flat  grounds  which  may  be  overflowed  in  spring,  or  in  springy 
localities,  but  they  fully  develope  and  become  fertile  only  when 
out  of  water.  /.  mdanopoda^  which  belongs  to  this  class,  normally 
matures  in  June  or  early  in  July»  and  its  leaves  wither  before  the 
end  of  that  month ;  by  keeping  it  immersed,  however,  I  have 
kept  it  fresh  and  growing  throughout  the  summer,  but  under 
these  conditions  it  remained  perfectly  sterile.  Those  terrestrial 
species  which  grow  on  arid  hills  around  the  Mediterranean  must 
require  even  less  moisture,  and  are  probably  satisfied  with  tem- 
porary drench  ings. 

The  submerged  and  the  amphibious  species  are  generally 
found,  some  in  soft  mud,  others  between  gravel  and  stones ;  the 
amphibious  ones  generally  in  deep  mud.  Our  terrestrial  species 
grow  mostly  in  heavy,  retentive  soil. 

§  Jf.     Systematic  Arrangement, 
Our  14  species  can  be  classed — 

1 .  According  to  the  developement  of  the  trunk  ;  thus  we  have 
13  species,  all  our  North  American  ones,  with  a  bilobed^  and  only 
the  single  Cuban  one  with  a  trilobed  trunk, 

2.  According  to  their  mode  of  growth  : 

a.  Submerged  species^  which  normally  always  grow  under  wa- 
ter :  /.  lacustris,  /.  pygmcea^  I.  Tuckermani^  I,  echinospora^  and  /. 
Bolanderi, 

h.  Amphibious  species^  which  grow  in  water  but  have, their  leaves 
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usually  emerged :  /.  saccharata,  I.  riparia^  Lflacciday  I,  Engdmanni^ 
I,  melanospora^  and  probably  /.  Cubana, 

c.  Terrestrial  specm^  which  grow  during  the  greater  part  of 
their  life  on  dry  (or  moist)  land :  /.  melanopoda^  /.  Butleri^  and  /. 
Nuttalliu 

These  divisions  seemed  to  be  the  most  natural  ones  so  long  as 
but  few  species  were  known,  and  when  other  characters,  such  as 
the  presence  or  absence  of  stomata,  seemed  to  correspond  with 
and  to  confirm  them  ;  but,  since  we  know  more  species  and  more 
about  them,  we  have  learned  that  structural  and  biological  char- 
acters do  not  always  go  together;  and,  moreover,  that  some 
species  are  in  some  forms  submerged  and  in  others  almost  am- 
phibious (/.  echinospord)  y  and  that  some  amphibious  ones  become 
sometimes  almost  terrestrial  (/.  Engelmanni),  A  less  important 
objection  is,  that  the  biological  characters  cannot  be  made  out  in 
herbarium  specimens. 

3.  According  to  the  condition  of  the  velum  : 

a.  A  partial  or  narrow  velum  has  /.  lacustriSy  Lpygmaa^  I,  Tttck" 
rrmafiiy  /.  echinospora^  /.  saccharata,  L  Bolanderi^  I.  riparia^  I,  En" 
gelmanni^  /.  Howellii,  L  melanopoda,  and  /.  Cubana.  In  /.  Butleri 
the  velum  is  almost  completely  absent. 

3.  A  complete  velum  has  /  melanopoda,  I.flaccida^  and  /.  NuU 
ialliu 

The  anatomical  structure  of  the  leaves,  viz.,  the  presence  or 
absence  of  stomata  and  of  peripheral  bast-bundles,  furnishes  us 
valuable  characters,  and,  though  somewhat  difficult  to  ascertain 
and  therefore  less  practical,  may  after  all  have  to  be  placed  in  the 
first  line,  as  it  seems  to  correspond  best  with  the  essential  charac- 
ters of  the  plant. 

4.  According  to  the  presence  or  absence  of  stomata  in  the 
leaves : 

a.  Without  any  stomata  are  only  /.  locus tris,  /.  pygmaa^  and  /. 
Tuckermani,  The  typical  European  /.  echinospora  also  belongs 
here,  but  the  different  American  forms  of  this  species  must  be 
classed  among  the  next,  though  some  of  them  have  only  very  few 
stomata,  often  difficult  to  make  out. 

b.  With  stomata  (generally  abundant)  :  L  echinospora  (Ameri- 
can varieties),  /.  scucharata^  I,  Bolanderi,  /.  riparia^  /.  melanospora^ 
/.  Engelmanni,  I.  Howellii^  /.  Jlaccida,  /.  melanopoda^  I.  Butleri^ 
I.  Nuttallii^  and  /.  Cubana, 
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5.  According  to  the  presence  or  absence  of  peripheral  bast- 
bundles : 

a.  Without  bast-bundles :  /.  lacustris^  /.  pygmcBa^  /.  Tuckermani^ 

I,  echinospora^  /.  saccharata^  L  Bolanderi^  /.  riparia^  and  /.  w^/or- 
nospora. 

b.  With  bast-bundles :  /.  Engelmanni^  /.  Howdli^  /.  flaccida^  I, 
melanopoda^  /.  Butleri^  /.  Nuttallii^  and  /.  Cubana. 

The  comparative  size  or  the  sculpture  of  the  spo  res,  and  the 
number  and  length  of  the  leaves,  furnish  no  legitimate  grounds 
for  classification  ;  still  it  may  be  mentioned  here,  that  the  largest 
macrospores  (0.45  to  0.80  mill,  in  diam.)  are  found  in  /.  lacustris^ 
I.  Butleri^  and  /.  riparia;  the  smallest  (0.25  to  0.45  mill.)  in  /. 
melanopoda^  I.Jlaccida^  and  /.  Engdmanni  var.  valida. 

The  largest  number  of  leaves,  50  to  200,  are  observed  in  the 
last  mentioned  form,  in  /.  tnelanopoda  and  in  /.  Nutiallii;  the  small- 
est number,  5  to  20,  in  /.  pygmcsa^  /.  melanosporay  I,  saccharata^ 
and  /.  Bolanderi. 

The  longest  leaves  (15  to  25  inches  long)  we  meet  with  in  /. 
Engdmanni,^  LJlaccida^  and  /.  Cubana;  the  shortest  (1  to  3  inches 
long)  in  I,  pygmaa^  /.  melanospora y  and  /.  saccharata. 

The  following  classification  of  our  species  is  proposed  as  the 
best  I  can  find,  though  by  no  means  a  faultless  one. 

I.    Trunk  bllobed. 

A.  Submerged  species  with  quadrangular  leaves,  without,  or  in  4  and  5  with 

few  or  many  stomata  and  without  peripheral  bast-bundles;    velum  in- 
complete. 

I.   /.  lacustris*     2.  /.  pygmcea,     3.    /.    Tuckermani,     4.  /. 
echinospora,     5.  /.  Bolanderi, 

B.  Amphibious  species  with  abundant  stomata  in  the  quadrangular  leaves. 

*  Without  peripheral  bast>bundles    (these  are  intermediate  be- 

tween the  submerged  and  the  truly  amphibious  species.) 

t    Velum  partial. 
6.  /.  saccharata,     7.  /.  riparia, 
t  t    Velum  complete. 

8.  /.  melanospora, 

*  *    With  peripheral  bast>bundles. 

t    Velum  partial. 

9.  /.  Mngelmanni,     10.  /.  Howelli, 

t  t    Velum  complete. 

11.  /.  flaccida. 

C    Terrestrial  species^  maturing  when  entirely  out  of  water,  with  abundant 
stomata  and  peripheral  bast-bundles  in  the  nearly  triangular  leaves. 

*  Velum  partial  or  almost  wanting. 

12.  /.  melanopoda,     13.  /.  Butleri, 
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*  *    Velum  complete. 

14.  /.  Nuttallii, 

II*      Trnnk  tnlObCd^  numerous  stomata  and  bast  -  bundles   in  the  quadrangular 
leaves;   velum  partial. 

15.  /.  Cubana. 

§  5,     Geographical  Distribution. 

Onljr  a  small  part  of  the  North  American  continent  has  been  well  ex- 
plored for  Isoetes,  and  there,  from  Massachusetts  to  the  Chesapeake  Bay, 
^they  appear  abundant  enough ;  farther  south,  and  in  the  whole  interior 
and  western  part  of  the  continent,  they  have  thus  far  been  found  only  in 
a  few  localities.  Some  species  are  quite  local,  as  is  the  case  also  with 
many  species  of  the  old  world,  while  others  are  widely  distributed.  Our 
two  northern  species  are  identical  with,  or  closely  allied  to,  European 
forms,  all  the  others  are  quite  distinct  from  such,  so  that  there  is  scarcely 
more  than  a  generic  analogy  between  the  species  of  our  middle  and 
southern  regions  with  the  Mediterranean  ones  or  those  of  other  regions 
of  the  globe. 

The  old  Linnean  Iso^tes  lacustris  is  the  only  species  which  has  been 
found  to  extend  from  the  Atlantic  to  the  Pacific  States,  and  it  probably 
occupies  a  northern  belt  of  the  northern  hemisphere,  though  it  seems 
not  to  have  been  discovered  as  yet  in  Asia.  The  American  forms  allied 
to  /.  eckinospora^  the  other  North  European  species,  are  the  most  com- 
mon in  the  belt  of  northern  States  as  far  west  as  Michigan,  and  have  been 
detected  also  on  the  western  slope  of  the  Rocky  Mountains.  Of  the  others, 
/.  Engtlmanni  extends  from  Massachusetts  to  Georgia  and  westward  to 
Missouri,  though  thus  far  not  found  anywhere  else  west  of  the  Alleghany 
Mountains.  7.  flaccida  is  peculiar  to  Florida  and  7.  Bolanderi  to  the 
lakes  of  the  western  mountain  chains,  the  Rocky  Mountains  as  well  as 
the  Sierra  Nevada.  7.  meianopoda  occupies  parts  of  the  Mississippi  val- 
ley from  Central  Illinois  to  Northeastern  Texas,  while  /.  Nuttallii  is  the 
only  species  found  in  the  valley  of  the  Columbia  river.  All  the  other 
species  seem  to  be  nearly  or  quite  local,  7.  pygmcea,  in  the  Californian 
Sierra,  but  most  of  them  on  the  Atlantic  border ;  thus  /.  Tuckermani  oc- 
curs only  near  Boston,  /.  sacckarata  on  streams  emptying  into  the  Chesa- 
peake Bay,  and  /.  melanospora  only  on  that  peculiar  and,  botanically,  so 
interesting  rock,  the  Stone  Mountain  of  Georgia.  Some  species  which 
seemed  local  have  lately  assumed  a  little  wider  range,  though  yet  quite 
restricted ;  among  these  I  mention  /.  riparia  of  the  banks  of  the  lower 
Delaware  river,  which  occurs  also  farther  north,  and  T.  Butleri,  first 
known  only  from  the  Indian  Territory,  now  also  found  in  Tennessee. 
There  can  be  no  doubt  but  that  some  of  the  apparently  local  species  will 
yet  be  found  in  a  more  extended  area,  when  botanists  will  include  in  their 
researches  these  obscure  and  inconspicuous  plants. 

From  the  warmer  parts  of  North  America  we  know  only  /.  Cubana, 
from  Cuba ;  none  have  yet  turned  up  from  Mexico. 

The  following  table  will  explain  itself. 
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§  6.     Bnumtration  oftk*  Species, 

I.    Trunk  bilobed. 

A.  Submerged,  normally  growing  under  water,  only  in  unusually  dry  seasons 
coming  above  the  surface;  leaves  quadrangular,  without  peripheral  bast< 
bundles;  velum  incomplete. 

*    Without  stomata. 

I.  I.  LACU8TRIS,  Lin.  Leaves  stout,  rather  rigid,  obtusely  quadrangu- 
lar, acute  but  scarcely  tapering,  dark  or  olive-green,  10  to  35  in  number, 
2  to  6  inches  long;  sporangium  orbicular  to  broadly  elliptical,  not  spot- 
ted, with  a  rather  narrow  velum ;  ligula  triangular,  short  or  somewhat 
elongated ;  macrospores  0.50  to  0.80  mm.*  in  diameter,  marked  all  over 
with  distinct  or  somewhat  confluent  crests ;  microspores  smooth,  0.035  ^ 
0.046  mm.  in  the  longer  diameter. —  Syst.  Veg.  I.  1753;  Durieu  Bull.  Bot. 
Soc.  France,  8,  p.  164,  1861 ;  Gray  Man.  ed.  5,  p.  675. 

Var.  PAUPBRCULA  with  fewer  (10  to  18),  thinner,  shorter  (2  to  3  inches) 
leaves  and  smaller  spores  (macrospores  0.50  to  0.66  mm.  diam. ;  micro- 
spores somewhat  granulated,  0.026  to  0.036  mm.  long). 

A  northern  species  of  Europe  and  America,  generally  gregarious  on 
gravelly  soil  in  the  bottom  of  lakes  under  i  to  4  or  5  feet  of  water,  farther 
south  only  on  mountains ;  maturing  in  Sept.  and  Oct.  Catskill  Moun- 
tains, N.  Y.  Scktveinitx^  Echo  Lake*  Franconia  Mountains,  N.  H.  Tuck- 
-ermaMfif  Engelmann ;  in  Massachusetts,  in  Fresh  Pond  near  Cambridge, 
W.  Boott  and  Uxbridge,  J.  W.  Rohbins;  Brattleborough,  Vt.,  C.  C,  Frost; 
Saulte  de  Ste.  Marie  on  Lake  Superior,  Porter  and  Leidy.  The  variety 
in  Grand  Lake,  Middle  Park,  Colorado,  over  8,000  ft.  alt,  Engelmann^ 
and  in  Castle  Lake  near  Mt.  Shasta,  California,  7,000  ft.  alt.,  C.  (r.  Prim- 
jrU,  —  This  is  the  original  Linnean  species,  formerly  confounded  with 
others,  and  first  clearly  established  by  Durieu,  1.  c.  It  is  always  readily 
recognized  by  its  rigid,  rather  thick,  not  gradually  tapering  dark  green 
leaves,  which  do  not  collapse  when  taken  out  of  the  water,  and  by  the  size 
and  sculpture  of  the  spores.  The  variety  faupercula  is  based  on  western 
mountain  specimens,  and  is  characterized  by  the  smaller  proportions  of 
all  parts,  and  especially  of  the  (for  the  species)  unusually  small  micro- 
spores. Durieu,  I.e.  11,  p.  xoi,  distinguished  a  form  with  exceptionally 
large  macrospores  (0.70  to  0.80  mm.  diam.)  as  /.  macrosfora  from  a  sin- 
gle specimen  from  the  Herb.  Acad.  N.  S.  Philad.,  with  the  label  ''Catskill 
Mountains"  in  the  handwriting  of  Schweinitz;  but  others  show  sometimes 
spores  of  similar  dimensions,  e.g.  specimens  from  Lake  Superior;  and 
such  have  also  been  found  in  Europe,  though  there  the  spores  rarely  reach 
a  size  of  over  0.65  to  0.70  mm. 

2.    L  PYGMiEA,  Engelm.     One  of  the  smallest  species  with  a  few  (5  to 
10)  short  (J  to  I  inch  long)   stout,  rigid,  bright  green    leaves,  abruptly 


*  I  adopt  for  the  smaller  measurements  the  metrical  system,  which  will  gradually  but 
•urely  supersede  the  old  and  clumsy  method,  while  in  the  larj^er  measurements,  as  the 
lengthof  leaves,  I  still  adhere  to  the  foot  and  inch  as  the  one  yet  best  understood.  The 
millimeter  is,  as  is  well  known,  equal  to  very  nearly  half  a  line. 
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tapering  to  a  fine  point,  with  very  short,  often  almost  square,  epidermis 
cells;  orbicular  sporangium  not  spotted,  with  a  narrow  velum;  macro- 
spores  0.36  to  0.50  mm.  thick,  marked  with  minute,  rather  regular,  distinct 
or  rarely  confluent  warts ;  microspores  0.024  to  0.029  mm.  long,  almost 
smooth  and  brown. — Am.  Naturalist,  8,  214. 

Found  only  once,  deeply  immersed  in  a  cold  alpine  stream  on  the  east* 
em  slope  of  the  Mono  Pass,  California,  7,000  ft.  alt.,  H,  Bolander, — This 
curious  diminutive  species  is  a  close  ally  to  the  last  by  the  structure  of  the 
leaves  and  the  mode  of  living,  but  is  widely  separated  from  it  by  the  sculp- 
ture of  the  spores ;  the  shortness  of  the  epidermis  cells  is  quite  peculiar  to 
it,  and  so  are  the  close  transverse  partitions ;  the  walls  of  the  leaf  and  the 
dissepiments  are  thinner  than  in  the  last,  consisting  of  only  a  few  layers 
of  cells.  The  minute  tubercles  of  the  macrospores  are  most  distinct  on 
the  lower  surface,  but  become  sometimes  confluent  on  the  upper  side. 

3.  I.  TuCKBRMAMi,  A.  Braun  in  litt.  A  small  plant  with  very  slender 
tapering  olive* green  leaves  (10  1030  in  number,  mostly  2  to  3  inches  long), 
the  outer  recurved,  walls  and  partitions  rather  thick  for  the  diameter  of  the 
leaf;  sporangium  mostly  oblong,  white  or  rarely  brown-spotted,  the  upper 
third  covered  by  the  velum  ;  macrospores  0.44  to  0.56  mm.  diam.,  the  up- 
per segments  marked  with  prominent,  somewhat  parallel  and  branching 
ridges,  the  lower  half  reticulated ;  microspores  smooth  or  nearly  so,  0.026 
to  ao32  mm.  long. — Engelm.  in  Gray  Man.  1.  c.  676. 

In  several  ponds  and  streams  near  Boston,  maturing  from  August  to 
October;  first  discovered  by  E.  Tuckermanuy  1S48,  in  the  Mystic  river 
very  near  where  it  issues  from  the  pond ;  in  the  same  locality  and  in 
Mystic,  Spy  and  Horn  ponds,  W,  Boott^  **  always  immersed  in  fresh  wa- 
ter, sometimes  only  a  few  inches  below  the  surface,  often  in  places  which 
are  subject  to  a  tide  of  almost  two  feet  in  height,  generally  gregarious 
and  carpeting  the  bottom  with  an  olive- green  turf."  The  leaves  are  usually 
not  longer  than  two  or  three  inches,  and.  at  least  the  outer  ones,  recurved ; 
occasionally,  in  slender  specimens,  probably  from  deep  water  I  have 
seen  them  straighter  and  over  5  inches  long.  The  sculpture  of  the  spores 
is  y^ry  characteristic,  wavy,  somewhat  branching  ridges  run  from  the 
three  upper  commissures  in  right  angles ;  on  the  lower  surface  they  inter- 
lace, covering  it  with  an  irregular  network.  Some  specimens  collected  by 
Mr.  Boott  at  the  end  of  October  seem  to  indicate  a  second  growth,  as 
within  the  circle  of  microspore-bearing  leaves,  and  after  the  outer  ones 
with  their  macrosporangia  had  fallen,  an  inner  growth  bearing  macrospo- 
rangia  was  noticed.  One  of  his  specimens  is  of  particular  morphological 
interest,  as  it  shows  four  heads  or  leaf-buds  from  the  same  healthy  and 
vigorous  trunk,  three  close  together  on  top  and  a  fourth  on  the  side,  sepa- 
rated from  the  others  by  a  deep  incision  in  the  trunk.  This  division  of 
the  axis  did  not  result  from  any  proliferation  of  the  leaves,  but  most 
probably  from  a  lesion  of  the  centre  of  vegetation,  and  is  of  very  rare 
occurrence  in  this  genus,  where  the  simplicity  of  the  axis  is  so  particularly- 
marked  (see  above  p.  358). 
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4.  I.  ECHIN08P0RA,  DuHeu.  One  of  the  smaller  species  with  10  to  30 
or  40  soft  bright  green  or  sometimes  reddish  leaves,  gradually  and  regu- 
larly tapering  from  a  thick  base  to  a  very  slender  elongated  point  abso- 
lutely  without  stomata,  2  to  4  or  sometimes  5  inches  long ;  sporangia 
orbicular  to  broadly  oval,  unspotted,  with  a  narrow  velum ;  macrospores 
0.40  to  0.50  mm.  thick,  densely  covered  with  delicate,  erect,  truncate,  or 
slightly  forked  spinules;  microspores  0.030  to  0.034  mm.  long,  almost 
smooth. — Bull.  Bot.  Soc.  Fr.  8,  164. 

Only  in  Europe  from  Northern  Italy  to  Germany,  France  and  England, 
extending  to  Lapland  and  Iceland,  but  apparently  not  in  America. 

In  this  country  we  have  a  series  of  forms  which  have  been  distinguished 
by  eminent  authority,  especially  on  account  of  the  presence  of  stomata  so 
various  in  number  and  often  so  difficult  to  discover,  and  of  a  slight  differ- 
ence in  the  form  and  size  of  the  microscopic  spinules  which  cover  the  ma- 
crospores. I  have  thought  best  to  unite  them  specifically  with  the  Euro- 
pean type,  though  it  seems  strange  that  in  the  European  plant  stomata 
should  be  absolutely  absent,  and  it  must  remain  subject  to  individual  judg- 
ment, if  not  doubt,  which  view  ought  to  be  preferred.  Nearest  to  the  Eu- 
ropean true  /.  echinospora  stands  the  var.  Braunii  and  the  other  extreme 
is  var.  muricata,  wide-ranging  forms  of  a  single  t3*pe.  The  same  difficul- 
ties, the  same  doubts,  and  the  same  solution,  we  find  in  studying  some 
foreign  forms  and  especially  those  allied  to  /.  velata  of  the  south  of  Europe. 

♦  *    Stomata  few. 

I.  RCHINOSPORA,  var.  Braunii,  Engelm.  Rather  small,  with  13  to  15 
green  or  reddish-green  erect  or  spreading,  rather  short  (3  to  6  inches  long), 
tapering,  soft  leaves,  generally  with  few  stomata  towards  the  tip  only ; 
sporangia  orbicular  to  broadly  elliptical,  spotted,  generally  i  or  even  | 
covered  by  a  broad  velum  ;  macrospores  0.40  to  0.50  mm.  thick,  rarely  a 
little  longer,  covered  with  broad,  retuse  spinules,  sometimes  somewhat 
confluent,  and  then  dentate  or  incised  at  tip ;  microspores  0.026  to  0.030 
mm.  long,  smooth. — Gray  Man.  1.  c.  /.  Braunii^  Durieu  I.e.  11,  p.  loi. 

The  most  common  species  of  our  flora  from  New  Jersey  and  Pennsylva- 
nia, northward  and  northwestward,  sometimes  on  gravelly  soil,  at  other 
places  reported  from  soft  mud,  in  ponds  or  slow-running  streams,  also 
near  the  banks  of  larger  lakes  or  under  the  influence  of  tidewater,  nor- 
mally submerged  from  a  few  inches  to  several  feet,  in  dry  seasons  some- 
times getting  out  of  water;  associated  with  Briocaulon  septangulare^ 
Lobelia  Dorimana,  Sparganium^  Scirpus^  EUockaris,  etc.  New  Jersey : 
in  tidewater  of  Tom's  river,  a  slender  long-leaved  form,  C.  F,  Parktr 
C.  E.  Smttkf  and  others;  in  a  lake  in  Morris  Co.,  7*.  C, Porter.  Pennsyl- 
vania: Montrose,  Susquehanna  Co.,  A,  P.  Garber ;  Great  Lake,  Pocono 
Mountain,  Porter  S  Canby ;  Presque  Isle,  Erie,  A.  P.  Garber.  New  York : 
Catskill  Mountains  in  the  lake  near  the  hotel,  G,  W,  Clinton;  Round  Lake 
above  Bolton,  west  of  Lake  George,  on  white  sand,  and  in  Lake  Placide, 
L,  Lesquereux  ;  Luzerne  Lake  and  in  Niagara  river  below  Buffalo,  G,  W. 
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Clinton  ;  at  the  head  of  Goat  Island,  Niagara,  between  stones,  G,  Engtl- 
mann;  Oneida  Lake,  y.  A.  Paine ;  in  Oswego  river,  F.  Pursk,  probably 
(see  p.  353).  Massachusetts :  Mystic  Pond  near  its  lower  end,  gregarious 
in  soft  mud  in  i  foot  of  water,  also  in  other  parts  of  the  same  pond,  and  in 
Spot,  Spy  and  Horn  ponds,  on  sandy  bottom,  all  near  Boston,  W.  Boott ; 
Hammond *s  Pond,  W,  G,  Farlow ;  Concord  brook,  gregarious,  on  firm 
bottom,  H.  Mann;  Beaver  Pond  near  Beverly,  J.  L,  Russell;  Uxbridge, 
in  Grafton  Pond  and  several  other  ponds,  /.  W.  Robhins.  Vermont :  Mt. 
Mansfield,  in  the  Lake  of  the  Clouds,  C.  G,  Pringle^  H.  Mann^on  gravelly 
bottoms,  I  to  2  feet  deep;  Lake  Dunmore,  A.  W.  Chapman,  New  Hamp- 
shire :  Lake  Winnipiseogee,  in  mud  with  Gratiola  aurea,  JSriocaulan,  etc., 
G.  Bngelmann  (these  specimens  were  the  types  of  Durieu's  /.  Braunii)^ 
H,  Manny  W,  Boott ;  Echo  Lake  in  the  Franconia  Mountains  (where  Mr. 
Tuckermanand  myself  had  found  /.  lacustris),  TV.  Boott,  Maine  :  Moose 
Lake  on  Kennebunk  river,  C.  £,  Smitk,  Nova  Scotia,  Shelburne,  T,  P. 
yames,  Greenland,  in  the  south,  **Tes6ermint,'*  /.  Vakl  (perhaps  this  is 
the  true  /.  eckinospora  ;  I  could  not  well  analyze  the  small  and  poor  spe- 
cimen in  my  possession}.  Westward  the  species  has  been  found  in  West- 
ern Canada  (Ontario)  near  Hastings  and  in  a  lake  northeast  of  Belleville, 
on  a  muddy  bottom,  J.  Macoun,  Michigan  :  Bellisle  in  Detroit  river,  H, 
Gillman.  Utah  :  Lake  at  the  head  of  Bear  river  in  the  Uintah  Mountains, 
At  9,500  feet  alt.,  S,  Watson  ;  this  is  the  most  western  and  highest,  quite 
isolated,  locality  known  to  me. 

This  form  is  most  closely  connected  with  the  European  type ;  the  leaves 
are  perhaps  not  quite  so  finely  tapering ;  stomata  can  always  be  found,  at 
least  near  the  tip  of  the  leaf;  the  sporangia,  white  in  the  type,  are  spotted 
with  brown  sclerenchym  cells ;  the  macrosQores  I  cannot  distinguish  either 
in  size  or  sculpture ;  the  microspores  I  find  a  little  smaller.  I  may  state 
here  that  the  name  of  /.  Braunii  is  preoccupied,  as  it  has  already  been 
given  to  one  of  the  two  species  of  the  Tertiary  deposits,  the  well  marked 
spores  of  which  have  been  discovered  in  the  German  Brown  Coal  strata; 
Prof.  Braun  therefore  proposed  for  our  plant,  if  it  should  eventually  be 
considered  distinct,  the  name  of  /.  amhigua, 

Var.  ROBUSTA,  Engelm.,  similar  to  the  last,  but  much  stouter,  with  25  to 
70  leaves,  5  to 8  inches  long,  with  abundant  stomata  all  over  their  surface; 
velum  covering  about  one-half  of  the  large,  spotted  sporangium;  macro- 
spores  0.36  to  0.55  mm.  thick,  with  the  sculpture  of  the  last;  microspores 
the  same  as  in  last. 

In  Lake  Champlain,  on  the  north  end  of  Isle  La  Motte,  on  a  firm  sandy 
soil  with  silt,  in  i  to  2  feet  of  water,  C.  G,  Pringle,  Larger  and  stouter 
than  any  form  of  the  last,  but  principally  distinguished  from  it  by  the  abun- 
dance of  stomata. 

Var.  BooTTii,  Engelm.  1.  c.  Leaves  erect,  soft,  bright  green,  fewer  (12 
to  20)  short  (4  to  5  inches  long)  ;  stomata,  mostly  few,  near  the  tip ;  spo- 
rangia nearly  orbicular,  pale-spotted,  §  or  more  covered  by  the  broad 
velum ;    macrospores  0.39  to  0.50  mm.  thick,  with  longer  and  slenderer 
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delicate,  generally  simple  spinules ;  microspores  0.026  to  0.030  mm.  long. 
— /.  Boottit\  A.  Braun  in  litt. 

Near  Boston, in  the  Round  Pond,  Woburn,  2  to  3  feet  underwater,  and 
in  the  brook  of  Tofit  Swamp,  Lexington,  sometimes  out  of  water,  Wm. 
Boott.  Very  striking  on  account  of  the  delicate  green  color  of  its  soft 
leaves,  and  the  long  and  slender  spinules  of  the  spores. 

Var.  MURICATA,  Engelm.  1.  c.  Leaves  (15  to  20)  long  (6  to  12  inches), 
flaccid,  bright  green,  with  very  few  stomata ;  sporangium  broadly  oval, 
pale-spotted,  about  half  covered  by  the  velum;  macrospores  a  little  larger 
(0.40  to  0.58  mm.  thick),  with  shorter  and  more  confluent,  therefore  some- 
times almost  crest-like  spinules  :  macrospores  slightly  rough  on  the  edges, 
0.028  to  0.032  mm.  long. — /.  muricata^  Durieu  1.  c. 

In  the  shallow  and  more  rapid  parts  of  Woburn  creek,  and  in  Abajona 
river,  the  main  source  of  Mystic  Pond,  near  Boston,  scattered  over  a 
clean  gravelly  bottom  and  always  submerged,  W.  Boott,  Remarkable 
for  its  long  flaccid  leaves  and  the  shorter  spinules.  of  the  macrospores, 
which  form  sometimes  crests  so  that  Durieu  could  compare  it  with  /. 
rifaria. 

5.  L  BoLANOBRi,  Engelm.  One  of  the  smaller  species  with  erect,  soft, 
bright  green  leaves  tapering  to  a  fine  point,  5  to  20  or  25  in  number,  2  to 
4i  inches  long,  with  thin  walls  and  partitions,  and  generally  not  many 
stomata;  sporagium  broadly  oblong,  mostly  without  any  spots,  with  a 
narrow  velum ;  ligula  triangular ;  macrospores  0.30  to  0.40  or  rarely  0.45 
mm.  thick,  marked  with  minute  low  tubercles  or  warts,  rarely  confluent 
to  wrinkles;  microspores  0.026  to  0.031  mm.  long,  generally  spinulose; 
rarely,  in  the  Rocky  Mountain  form,  smooth,  deep  brown. — Am.  Natural- 
ist, 8,  214. — /.  Californica  Engelm.,  name  only  in  Gray  Man.  1.  c. 

A  western  mountain  species,  found  gregarious  in  ponds  and  shallow 
lakes  of  the  Sierra  Nevada  of  California,  northward  to  the  Cascades  and 
eastward  to  the  Rocky  Mountains  :  in  little  pools  on  meadows  in  the  upper 
Tuolumne  valley  9,000  to  10,000  feet  alt.,  on  Mt.  Dana,  on  the  Mono  trail, 
in  Mary's  Lake  near  the  summit,  7,000  feet  alt.,  in  small  lakes  about 
Cisco  4»50o  to  5,000  feet  alt,  **  mostly  gregarious  in  mud  covering  gravel, 
in  I  or  2  tee t  of  water,"  H  Bolander ;  Ice  Lake,  near  Soda  Spring  station, 
7,500  feet  alt.,  with  Menyanthes  trifoliata^  Engelmann  i  in  many  lakes  of 
the  high  sierras,  reported  by  A.  Kellogg;   on  Mt.  Adams,  Washington 
Terr.,  W.  N.  Suksdorf,    in  the  soft  muddy  bottom  of  a  shallow  pond  near 
the  falls  of  the  Yellowstone  river  in  Wyoming,  nearlj'  covering  the  muddy 
bottom,  partly  emerged  near  the  banks,  C.  C.  Parry;  in  a  subalpine  lake 
at  Alta,  Wasatch  Mountains,  Utah,  M  E.  ^ones,   and    in  a  lake   in   the 
Gunnison  region.  Western  Colorado,  covering  ten  acres  of  ground  with 
MenyantJkes,  T.  S.  Brandegee. — This  species  has  much  the  appearance  of 
/.  tchinosfora  var.  Boottt\  with  its  soft  bright  green  leaves ;    the  stomata 
are  often  difficult  to  make  out. 
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B.    Amphibious,  partially  emerg^,  submergedonly  in  the  'earlier  period  of  their 
growth  or  temporarily ;  stomata  always  present. 

*    Without  peripheral  bast-bundles ;  intermediate  between  the  sub- 
merged and  the  truly  amphibious  species. 

t    Velum  partial. 

6.  I.  SACCHARATA,  Engelm.  A  small  plant,  usualljr  with  a  flat,  de- 
pressed trunk;  leaves  subulate,  olive-green,  spreading,  10  to  20  in  number, 
2  to  3  inches  long ;  sporangium  oblong,  spotted,  with  a  narrow  velum ; 
ligula  triangular;  macrospores  0.40  to  0.47  mm.  thick,  covered  with  very 
minute  distinct  or  sometimes  a  little  confluent  warts;  microspores  papil- 
lose, 0.024  to  0.028  mm.  long. — Gray  Man.  1.  c. 

On  the  banks  of  the  Wicomico,  below  Salisbury,  and  of  the  Nanticoke 
rivers  which  empty  into  the  Chesapeake  Bay,  eastern  shore  of  Maryland, 
above  salt  water,  scattered  on  a  thin  stratum  of  mud  covering  a  bed  of 
gravel,  overflowed  by  the  tides,  in  company  with  Sagittaria  fusilla^  Eri' 
ocauioHj  Tiiiaca  st'mpUx,  Micrantkemum  Nuttailti,  etc.,  W.  M,  Canhy. 
The  trunk  is  in  this  species  unusually  flat,  about  half  as  thick  as  it  is  wide 
in  the  direction  of  the  groove;  about  one  inch  of  the  base  of  the  leaves  is 
pale,  and  covered  with  mud  agitated  by  the  tides,  the  upper  part  is  olive- 
green  and  when  out  of  water  apt  to  be  borne  down  by  mud;  stomata 
abundant ;  macrospores  as  if  sprinkled  over  with  minute  white  grains  of 
sugar,  whence  the  name. 

7.  I.  RiPARiA,  Engelm.  A  larger  plant  with  slender  but  rather  rigid 
deep  green  leaves  (about  15  to  30  in  number),  4  to  8  inches  long,  rarely 
longer ;  stomata  numerous,  dissepiments  thick,  consisting  of  about  4  layers 
of  cells;  sporangia  mostly  oblong,  distinctly  spotted  by  groups  of  brown 
sclerenchym  cells,  \  or  rarely  \  of  it  covered  by  the  velum ;  macrospores 
among  the  largest,  045  to  0.65  mm.  in  diam.,  marked  with  jagged  crests 
isolated,  or  anastomosizing,  especially  on  the  lower  surface,  which  thus 
becomes  somewhat  reticulated;  microspores  more  or  less  tuberculated, 
0.028  to  0.032  mm.  long. — Flora,  Regensb.  Mar.  31,  1846;  Am.  Jour.  Arts 
&  Sci.  3,  p.  52,  1847  '  Gi'^y  Man.  1.  c. 

On  the  banks  of  the  lower  Delaware  river  between  the  limits  of  the  tides 
in  mud  covering  gravel,  from  Burlington,  T,  A,  Conrad^  to  Wilmington, 
W,  M*  Canby,  and  especially  about  Philadelphia,  where  Nuiiall  first  dis- 
covered and  W.  S.  Zaniztngery  E,  Durand  and  the  later  botanists  have 
abundantly  collected  it,  associated  with  Elah'ne^  Limosella.  Micrantht" 
mum,  Sagittaria  pnsilla,  etc. ;  also  in  millponds  and  still  parts  of  streams 
in  New  England,  Uxbridge,  J,  W,  Rohhins,  Brattleborough,  C.  C.  Frosty 
and  northward,  maturing  in  August  and  September.  —  Near  /.  lacustris^ 
with  leaves  as  dark  green  and  almost  as  rigid,  and  with  spores  approach- 
ing it  in  size  and  sculpture,  but  readily  distinguished  by  its  stomata  and 
by  the  spots  on  the  sporangium ;  from  /.  eckinospora  var.  Braunii,  with 
which  smaller  forms  it  may  possibly  be  confounded;  it  can  always  be 
known  by  the  darker,  stiflier  leaves  and  especially  by  the  character  of  the 
spores.     Some  of  the  Uxbridge  specimens,  entirely  submerged  2  to  4  feet 
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deep  in  water,  have  slenderer  and  longer  (even  12  inches)  leaves.  The 
trunk,  mostly  thick,  I  have  once  found  3-lobed.  Germinating  spores  and 
jroung  plantlets  were  found  in  June  by  Mr.  Durand  indicating  germination 
in  spring  and  early  summer. 

Farther  northward,  in  Maine,  y.  W.  Chicktringt  and  in  Canada  West, 
Crow  river,  Hastings  Co.,  J,  Macoun  (here  in  running  water  with  Bra' 
senia  and  Potamogeton)^  a  form  occurs  with  very  few  stomata  on  leaves 
and  apparently  two  weak  bast-bundles,  an  upper  and  a  lower  one,  very 
pale  spots  on  the  sporangia  and  smoothish  microspores,  which  might  be 
designated  as  var.  Canadensis^  but  too  little  is  known  about  it  as  yet  to 
form  a  definite  opinion. 

t  t    Velum  complete. 

8..  y  MBLANOSPORA,  Engclm.  One  of  the  smallest  species,  with  a  flat, 
only  slightly  bilobed  trunk;  leaves  few  (5  to  10,  2  to  2^  inches  long),  dis- 
tichous, slender,  tapering,  light  green,  spreading;  sporangium  orbicular 
or  almost  obcordate,  i  to  i  line  long,  entirely  covered  by  the  velum, 
unspotted ;  ligula  short-triangular,  obtuse,  or  about  semi-orbicular ;  ma- 
crospores  0.35  to  0.45  mm.  in  diameter,  roughened  with  distinct  or  rarely 
somewhat  confluent  warts,  dark  colored;  microspores  0.028  to  0.031  mm. 
long,  smoothish  or  slightly  papillose. — Transact.  St.  Louis  Acad.  Sci.  3, 
p.  395»  note. 

Stone  Mountain  near  Atlanta,  Georgia,  covering  the  bottom  of  shallow 
excavations  on  the  naked  granite  surface,  a  few  inches  deep  and  a  few  feet 
in  diameter,  holding  about  one  inch  of  light,  black  soil  and  at  best  a  couple 
of  inches  of  water  supplied  only  by  rains  and  dews,  and  completely  dried 
up  and  baked  for  weeks  or  months  under  the  action  of  the  glaring  south- 
ern sun  on  the  bare  rock,  when  only  the  little  shrivelled  trunks  with  their 
black  withered  matted  roots  remain,  to  revive  under  a  fresh  supply  of 
autumnal  rains;  with  Amphianthus  fusillus^  discovered  by  W,M,  Canby, 
observed  since  by  A,  Gray  and  myself;  maturing  in  May  and  June.  A 
cake  of  them  taken  home  with  me  began  to  sprout  soon  after  being  moist- 
ened, and,  vegetating  in  the  room  through  winter,  fully  developed  in  early 
summer,  and  afforded  a  fine  opportunity  for  studying  this  curious  little 
species,  interesting  on  account  of  its  native  locality,  its  endurance  of 
drought,  its  mode  of  growth  and  the  phyllotactic  arrangement  of  its  leaves, 
its  entire  velum  and  its  dark  spores ;  it  seemed  to  thrive  best  when  only 
the  base  of  the  leaves  was  covered  with  water.  The  trunk  is  unusually  flat 
and  only  slightly  grooved  underneath  and  on  one  side,  only  about  i  to  i 
line  thick  and  2  to  4  lines  in  the  longer  and  not  much  more  than  half  as 
much  in  the  shorter  diameter;  distichous  leaves  soft  and  slender,  their 
dissepiments  consisting  of  only  two  layers  of  cells.  The  sporangia,  ^  to  } 
line  wide,  readily  separate  from  the  leaf-bases,  so  that  they  are  sometimes 
found  adhering  to  the  trunk  afler  the  leaf  itself  has  already  fallen  away. 
The  macrospores,  only  S  to  20  in  each  sporangium,  are  black  when  moist 
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and  dark  gray  when  dry ;   in  some  I  find  the  warts  much  smaller  than  i 
others,  but  never  wanting;  microspores  also  quite  dark  brown. 

*  *    With  peripheral  bast>bundles. 
t    Velum  partial. 

9.  I.  Engblmanni,  a.  Braun.  Our  largest  species  with  numerous  (2 
to  100)  long  (9  to  20  inches  or  more)  light  green  leaves  with  abundar 
stomata;  sporangium  usually  oblong  to  linear-oblongi  unspotted;  velui 
narrow;  ligula  elongated  from  a  triangular  base ;  macrospores  0.40  to  0.5 
mm.  thick,  delicately  honeycomb-reticulated ;  microspores  0.024  ^^  0.02 
mm.  long,  generally  smooth. — Flora  1.  c. ;  Am.  Jour.  1.  c. ;  Gray  Man.  1. 1 

Var.  GRACILIS,  Engelm.  Often  submerged,  with  fewer  (8  to  12)  leavet 
9  to  12  inches  long;  the  bast-bundles  sometimes  quite  small,  or  only  tw 
of  them. — Gray  Man.  1.  c.  • 

Var.  VALiDA,  Engelm.  The  stoutest  of  all  our  species ;  leaves  50  t 
100  or  even  200,  18  to  25  inches  long,  keeled  on  the  upper  side ;  sporar 
gium  often  linear-oblong  (4  to  9  lines  long),  J  or  often  J  or  even  J  covere 
by  the  broad  velum;  macrospores  rather  smaller,  0.32  to  0.48  mm.  thick 
microspores  0.024  ^^  0.027  mm.  long,  spinulose, — Gray  Man.  1.  c. 

Var.  Gborgiana.  Similar  to  the  type;  leaves  few  (in  the  only  speci 
mens  seen  15,  10  to  12  inches  long),  rather  slender;  oval  sporangium  witl 
narrow  velum;  macrospores  larger,  0.48  to  0.56  mm.  thick;  microspore 
0.028  to  0.031  mm.  long,  smooth. 

In  ponds  and  ditches,  immersed  in  mud,  rarely  found  in  slow-runniuj 
streams,  in  company  with  the  ordinary  vegetation  of  such  localities 
Bidens,  Polygonum^  Lycofus,  Carices^  Leersta,  etc. ;  mature  in  summer 
probably  throughout  the  middle  States,  but  thus  far  only  found  —  fror 
Massachusetts :  Arlington  brook,  Alewife  brook.  West  Cambridge  brook 
Woburn,  Wm.  Boott.  Rhode  Island :  Newport,  W,  G.  Farloiv,  Connec 
ticut:  Meriden,  i?^.  W.  Hall— to  New  York:  Peekskill,  W.  H,  Ltggeti 
New  Jersey :  E,  Durand,  C.  F.  Austin^  and  others.  Pennsylvania,  Beth 
lehem,  C.  y,  Moser,  E,  Durand^  S,  Wolle;  Delaware  Water-Gap,  5.  W 
Knife;  Darby,  y.  G.  Hunt;  Philadelphia,  E,  Durand,  C.  E,  Smith,  an< 
others.  Delaware :  Wm,  M.  Canby,  A,  Commons.  Virginia :  Salt  Pon< 
'iAo\^ni2k.m,^fr\\hParnas5ia  asari/olioy  W.M.  Canby,  Missouri:  St. Louis 
N,  Riehl  and  G,  Engelmann,  1842,  in  a  single  locality,  where  it  was  sooi 
afterwards  destroyed  by  cultivation  :  not  found  otherwise  west  of  the  Alle 
ghany  Mountains.  Var.  gracilis  seems  to  be  a  northern  form  :  Brattle 
borough,  in  Clark's  Pond,  C  C  Frost ;  Colebrook's,  in  a  shallow  strean 
with  gravelly  bottom,  y.  W,  Bobbins;  New  Haven,  in  fresh  water  on  1 
tidal  shore,  D,  C.  Eaton;  Newport,  Bridges,  G,  Thurber;  Passaic  river 
near  low- water  mark,  J.  Ennis,  Var.  valida  was  discovered  in  Pennsyl 
vania  near  Warrior's  Mark,  Huntington  Co.,  and  Smithville,  Lancaste: 
Co.,  T,  C.  Porter ;  and  in  Delaware,  Wilmington,  W,  M,  Canby.  Var 
Georgiana  comes  from  a  mountain  stream,  Georgia,  the  Horseleg  creek 
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a  tributary  of  Coosa  river,  Floyd  Co.,  in  slow-flowing  water  about  a  foot 
deep.  A.  W,  Chapman. 

The  trunk  of  this  species  is  larger  than  I  have  seen  it  in  any  other,  and 
more  variable  in  form ;  sometimes  it  is  quite  flat  and  over  one  inch  wide, 
especially  in  var.  vait'da,  or  it  is  thick ;  and  I  have  seen  it  even  twice  as 
high  as  it  was  wide,  4^  lines  wide  in  the  largest  transverse  diameter  and  7 
lines  high ;  this,  however,  is  a  very  unusual  form.  The  plant  is  submerged 
in  spring  with  the  leaves  partly  floating ;  later,  when  the  water  recedes, 
the  older  leaves  are  spread  out  on  the  mud,  but  the  later  growth  becomes 
erect ;  var.  gracilis  is  often  more  or  less  submerged,  and  its  weakly  devel- 
opement  is  probably  owing  to  this  circumstance,  while  var.  valida  is  the 
stoutest  form  we  have,  and  one  of  the  stoutest  in  the  whole  genus,  perhaps 
only  /.  Malinveriana  of  the  rice  fields  of  Lombardy  surpassing  it.  A  very 
small  form,  only  5  inches  high,  has  been  collected  in  a  springy  place  on  a 
rocky  hillside  near  Wilmington,  Del.,  by  A.  Commons,  otherwise  not  dis- 
tinct. The  Georgia  variety,  characterized  by  its  larger  spores,  ought  to  be 
further  studied.  In  my  Missouri  specimens  I  find,  among  many  of  the  ordi- 
nary type  with  white  sporangium,  a  few  where  this  organ  is  uniformly 
brown,  not  spotted.  The  dissepiments  of  the  leaves  consist,  the  median 
of  3  to  4  and  the  transverse  one  of  2  to  3  layers  of  cells.  The  well  marked 
reticulation  of  the  macrospores  is  formed  of  very  thin  fragile  laminae,  not 
of  thick  ridges  as  in  some  other  species. 

10.  I.  HowsLLii,  Engelm.  n.  sp.  Middle  sized,  leaves  (10  to  25)  bright 
green  (5  to  8  inches  long)  with  thick  dissepiments;  sporangium  oval  (ij 
to  2^  lines  long),  unspotted,  \\.o\  covered  by  the  velum ;  subulate  ligula 
as  long  as  sporangium;  macrospores  0.43  to  0.48  mm.  in  diam.,  rough, 
with  prominent  rounded  single  or  sometimes  confluent  tubercles. 

On  border  of  ponds  at  the  Dalles  of  the  Columbia,  Oregon,  J,  d:  T,  y, 
Howell^  1880,  not  quite  mature  in  June.  —  I  insert  this  species  which  has 
just  been  communicated  to  me  through  the  kindness  of  Mr.  G.  E.  Daven- 
port, while  the  manuscript  is  in  the  hands  of  the  printer;  this  must  excuse 
some  discrepancies  in  the  foregoing  pages,  where  no  reference  could  be 
made  to  it.  The  new  species  is  distinguished  from  the  similar  /.  Bolan- 
dtri  by  the  longer  leaves,  larger  more  prominently  marked  macrospores, 
and  especially  by  the  distinct  peripheral  bast-bundles,  which  place  it  near 
the  foregoing  one,  by  the  thick  dissepiment  consisting  of  4  to  6  layers  of 
cells,  and  by  the  unusually  narrow  and  long  ligula;  the  tubercles  of  the 
spores  are  quite  prominent,  as  high  as  they  are  wide,  rounded  at  top; 
microspores  light  brown,  smooth.  —  Among  the  specimens  of  this  species, 
and  probably  collected  with  it,  I  find  a  single  one  similar  in  the  structure  of 
the  leaf,  but  without  a  trace  of  a  velum,  the  sporangium  being  entirely 
naked  and  only  attached  by  the  median  line  to  the  leaf  base;  it  is  unfortu- 
nately immature,  and  can  only  be  indicated  as  a  probably  new  species, 
/.  nuda.  This  would  not  be  the  first  instance  of  two  species  growing 
together  in  the  same  pond  or  lake ;  in  Mystic  Pond  we  find  /.  Tuckermani 
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and  /.  eckinospora  var.  Bramnst,  in  Echo  Lake  the  latter  and  /.  iacmsiria, 
and  in  Europe  not  rarely  this  together  with  /.  ecAinospora. 

t  t    Velum  complete. 

11.  I.  FLACCiDA,  Shuttleworth,  in  sched.  A  slender  plant  of  light  green 
color;  leaves  often  very  long,  10  to  35  in  number,  15  to  24  inches  long, 
sometimes  entirely  submerged,  or  partly  floating  on  the  surface,  or  entirely 
emerged;  sporangia  oval,  2  to  3  lines  long,  entirely  covered  by  the  velum  ; 
macrospores  0.30  to  0.42  mm.  in  diam.,  covered  with  many  or  rarely  few 
comparatively  large  flattish  tubercles,  distinct  or  confluent  into  labyrinthi- 
form  wrinkles;  microspores  not  seen.  —  A.  Braun  in  Flora  I.e.;  Amer. 
Jour.  1.  c. ;  Chapm.  Fl.  So.  States,  p.  602. 

Var.  RiGiDA,  a  smaller  form  with  still  more  slender,  erect,  dark  green 
leaves  (about  10  to  15  in  number,  5  to  6  inches  long). 

Vot.  Chapmani  larger,  light  green,  leaves  floating  (about  30,  18  inches 
long)  ;  sporangium  orbicular;  spores  larger,  macrospores  0.44  to 0.55  mm. 
in  diam.,  marked  as  the  type,  or,  especially  on  the  upper  side,  almost 
smooth;  microspores  0.027  to  0.030  mm.  long,  slightly  papillose. 

Florida,  on  the  muddy  bottom  of  lakes  or  swamps,  flrst  found  by  Dr. 
Rugel  in  Lake  Immonia,  north  of  Tallahassee;  lately  rediscovered  by  A. 
P.  Garber  in  a  hummock,  near  Manatee,  on  the  muddy  border  of  shallow 
ponds  in  water  from  a  few  inches  to  1}  feet  deep,  the  long  leaves  floating 
or  spread  out  on  the  mud,  the  inner  ones  erect;  mature  in  April  and  May, 
disappearing  in  June.  Var.  rigida  was  found  by  the  same  collector  on 
the  wet  borders  of  Lake  Flirt,  not  far  from  Lake  Okeechobee,  in  August, 
entirely  emersed  and  erect.  Mr.  A.  H.  Curtiss  seems  to  have  met  with 
a  similar  form  in  a  muddy  swamp  on  Indian  river;  none  of  all  of  these 
had  any  mature  microspores.  Var.  CAa/«i««i  was  discovered  by  A.  W. 
Chapman  near  Mariana,  West  Florida,  tilling  a  lakelet  of  pure  limestone 
water  about  one  foot  deep,  formed  by  one  of  those  (in  that  region  so 
common)  subterranean  streams,  where  it  comes  to  the  surface  before 
emptying  into  Chipola  river,  together  with  Nasturtium  lacustres ;  but 
the  Isoetes  has  not  been  seen  in  it  since :  its  larger  macrospores,  somei^ 
times  quite  smooth,  distinguish  it  from  the  other  forms.  —  This  peculiar 
species,  the  only  one  thus  far  found  in  Florida,  is  distributed  over  the 
whole  State.  It  cannot  be  classed  with  the  submerged  species,  for,  though 
evidently  often  in  deep  water,  the  leaves  elongate,  seek  the  surface  and 
float  on  it.  The  closed  velum  and  the  peculiar  sculpture  of  the  macro- 
spores readily  distinguish  it  from  its  allies. 

C.  Terrestrial  species,  maturing  when  entirely  out  of  water,  with  abundant  sto- 
mata  and  peripheral  bast-bundles,  thick  dissepiments,  and  small  air  cavities 
in  the  nearly  triangular  leaves. 

*    Velum  partial  or  almost  wanting. 

12.  I.  MRLANOPODA,  J.  Gay.  Polygamous ;  trunk  subglobose  deeply 
bilobed;  leaves  slender,  stifl",  erect,  bright  green,  usually  black  at  base 
(15  to  60  in  number,  5  to  10  or  rarely  even  18  inches  long) ;   sporangia 
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mostly  oblong  (2  to  4  or  even  5  lines  long),  spotted,  with  narrow  velum, 
ligula  triangular-subulate ;  macrospores  among  the  smallest  in  the  genus, 
0.25  to  0.40  in  diam.,  with  depressed  tubercles  often  confluent  into  worm- 
like wrinkles,  or  almost  smooth ;  microspores  also  smaller  than  usual, 
0.023  to  0.028  or  rarely  0.030  mm.  long,  spinulose. — Durieu  in  Bullet.  1.  c. ; 
Gray  Man.  1.  c. 

Var.  PALLIDA.  A  larger  plant,  leaf-bases  pale,  velum  usually  much 
broader,  covering  J  or  |  of  the  sporangium ;  macrospores  only  0.30  to  0.35 
mm.  thick. 

An  exclusively  western  species,  in  low  prairies  and  fields  overflowed 
with  at  least  one  inch  of  water  in  spring,  or  in  shallow  ponds  which  dry 
up  in  summer,  in  stiff  clayey  soil,  in  company  with  the  ordinary  vegeta- 
tion of  such  localities,  e.g.  Nasturtium  sessiliflorum^  Hypericum  mutilum^ 
Eiatintj  Penthorumj  Lud-wigia^  Ammannia,  Alisma^  yuncus,  etc.,  from 
northern  and  central  Illinois,  Ringwood,  G,  Vasey;  Athens,  Menard  Co., 
E,  Hall;  to  Clinton,  Iowa,  G.  Vasey^  the  Indian  Territory,  in  low  places 
in  the  saline  flats  near  Limestone  Gap,  G.  D.  Butler^  and  to  the  wet  pine 
woods  in  Hempstead  Co.  and  about  Houston,  Texas,  where  the  variety 
occurs,  B.  Hall.  Maturing  in  June  or  beginning  of  July.  —  Mr.  Hall  was 
accidentally  led  to  the  discovery  of  this  plant  on  his  farm  in  1853  by  find- 
ing its  trunks  and  spores  in  turning  up  the  soil  for  brick-making ;  he  has 
since  made  many  interesting  observations  about  it;  he  does  not  And  it 
every  year,  thus  in  1877  there  was  none  at  all  In  localities  where  before 
and  since  it  abounded,  though  the  season  was  wet ;  another  time  he  found 
it  copiously  only  in  plow  furrows  in  a  meadow,  and  none  elsewhere ;  in 
wet  seasons,  when  the  water  is  deeper  than  usual  about  the  plants,  the 
leaves  become  longer,  more  flaccid,  and  even  decumbent,  and  the  spores 
mature  later  or  not  at  all.  In  ordinary  seasons  the  leaves  disappear 
entirely  in  July  and  nothing  but  the  trunks  remain,  and  about  them  the 
numerous  spores,  both  of  which  are  eagerly  sought  after  by  mice  and 
other  animals.  The  spores  germinate  whenever  suflicient  rain  falls  in  the 
later  summer  months,  and  perfect  meadows  of  young  plantlets  can  be 
observed  in  wet  autumns.  Sometimes  the  plants  are  seen  as  fresh  in  Sep- 
tember as  in  May,  and  already  4  to  6  inches  high,  and  in  1865  they  were 
so  much  favored  by  the  season  that  a  second  crop  was  gathered  in  Novem- 
ber with  perfectly  mature  spores ;  but  it  is  scarcely  probable  that  these 
could  have  been  seedlings  of  the  preceding  summer,  though  Mr.  Hall  is 
inclined  to  think  so. 

The  polygamous  character  of  this  species  has  been  alluded  to  on  page 
363.  I  will  here  only  add,  that  a  number  of  moncL'cious  specimens  show  a 
preponderance  of  one  or  the  other  sex,  and  that  in  a  few  I  have  found 
leaves,  which  bear  male  or  female  sporangia,  irregularly  mixed. 

The  dissepiments  of  the  leaves  consist  of  6  to  9  layers  of  cells,  the  lower 
median  being  the  thickest.  Besides  the  normally  4  peripheral  bast-bundles 
we  find  here  often  several  smaller  accessory  ones,  which  increase  the  rigi- 
dity of  the  leaves.     In  no  species  have  I  seen  the  macrospores  so  variable 
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ill  size  in  the  same  sporangium ;  large  and  small  ones  are  indiscriminately 
mixed ;  and  they  are  also  remarkably  variable  in  their  sculpture,  showing 
distinct  or  confluent  vermiculate  tubercles,  or  a  nearly  smooth  surface ; 
the  dividing  ridges  or  commissures  are  very  prominent  and  smooth.  The 
leaf-bases  of  the  typical  form  of  this  species  are  black  and  shining,  and 
justify  the  name  given  by  that  zealous  botanist,  Jacques  Gay,  who  in  his 
75th  year  was  still  anxious  and  able  to  climb  the  high  mountains  in  the 
centre  of  France,  to  study  in  their  lakes  the  two  European  species  which 
had  just  then  become  prominent  through  the  labors  of  his  friend  Durieu 
de  Maisonneuve,  and  who  left  us  such  a  vivid  description  of  his  hardships, 
excitements  and  pleasures  on  that  trip  (Bull.  S.  B.  F.  vols.  8  &  9) ;  death 
prevented  him  from  publishing  it,  but  his  name  remains  connected  with 
it.  Now  and  then  a  paler  specimen  is  seen,  and  the  Texan  form  is  always 
pale,  and  distinguished  also  by  its  broader  velum. 

13.  I.  BuTLERi,  Engelm.  Dioecious,  smaller  than  the  last,  with  a 
subglobose  trunk  and  thinner  and  more  i^id  bright  green  leaves,  8  to  12 
in  number  and  3  to  7  inches  long;  sporangium  usually  oblong,  spotted, 
without  any  or  with  a  very  narrow  velum;  ligula  subulate  from  a  trian- 
gular base ;  macrospores  larger  than  in  last,  0.50  to  0.63  mm.  in  diameter, 
similarly  marked  with  knobs  or  warts,  distinct  or  sometimes  confluent; 
microspores  0.028  to  0.034  mm.  long,  dark  brown,  papillose.  —  Hot.  Ga- 
zette, 1878,  p.  I. 

Var.  IMMACULATA.  Larger,  leaves  sometimes  as  many  as  60,  6  to  9 
inches  long;  sporangium  without  spots;  macrospores  rather  smaller,  0.40 
to  0.56  mm.  in  diam. ;  microspores  0.029  to  0.031  mm.  long,  spinulose. 

In  the  saline  flats  (called  alkali  flats,  but  impregnated  with  sulphates) 
of  the  Indian  Territory,  near  Limestone  Gap,  between  Arkansas  and  Red 
rivers,  associated  with  the  few  coarse  plants  which  can  live  in  those  local- 
ities overflowed  in  winter  and  spring,  and  baked  hard  in  summer  and 
autumn,  such  as  Iva  angustifoUa^  Ambrosia  psilosiackya^  Arenaria 
Pitchtri^  and  with  JsoUes  melanopoda^  but  in  rather  drier  localities  than 
this;  maturing  in  May  and  June,  G,  D,  Butler,  The  variety  near  Nash- 
ville, Tenn.,  in  cedar  barrens,  in  damp  places  on  the  limestone  flats,  with 
Leavenworthia^  Taltnum,  Sedum pulchellum,  Schoenolirion^  several  Junci^ 
etc.,  A,  Gaiiinger. — This  species,  also  peculiar  to  the  Mississippi  Valley, 
is  quite  unique  in  this  genus  by  its  dioicity,  though  its  nearest  ally,  the 
last  mentioned  one,  approaches  it.  From  this  it  is  readily  distinguished 
by  the  absence  of  the  velum,  by  the  deep  brown  color  of  the  microspores 
and  the  larger  size  of  the  macrospores;  in  these  last  I  notice  the  peculi- 
arity that  the  ridges  themselves  which  separate  the  faces  of  the  spores  are 
also   more  or  less   tuberculated,  while   in   other  species   they  are   quite 

smooth. 

*  *    Velum  complete. 

14.  I.  NuTTALLii,  A.  Braun  in  Herb.  Similar  to  the  last  two  species, 
with  an  almost  globose  slightly  grooved  trunk  and  20  to  60  slender  bright 
green  leaves,  3  to  9  inches  long,  with  only  3  peripheral  bast-bundles ;  spo* 
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rangium  oblong  or  oval,  entirely  covered  by  the  velum ;  macrospores  very 
variable  in  size,  between  0.25  and  aso  mm.  thick,  densely  covered  with 
minute  but  prominent  rounded  warts,  or,  rarely,  almost  smooth ;  micro- 
spores 0.025  to  0.028  mm.  long,  papillose,  brown.  —  Engelm.  in  Am.  Nat. 
8,  p.  215 ;  /.  opacut  Nutt.  in  Hb.  Ac.  Phil. 

On  damp  prairie  flats  or  springy  declivities  in  the  valley  of  the  Colum- 
bia river,  Nuttall;  abundant  about  Silverton  in  the  Wallamette  valley,  E, 
Hall,  No.  693 ;  at  Milwaukee,  Oregon,  y.  Howell  (with  almost  smooth 
macrospores);  Klickitat  Co.,  Washington  Terr.,  on  Kamass  Prairie  and 
at  the  base  of  Mt.  Adams,  2,100  feet  alt.,  W,N,  Suksdorf?  eastward  on 
Kamass  Prairie  of  the  Cceur  d'Aleines  in  Western  Idaho,  Ch,  A.  Geyer, — 
The  closed  velum  and  the  much  smaller  warts  of  the  macrospores  distin- 
guish this  readily  from  the  two  other  terrestrial  species ;  it  is  the  only 
species  on  which  I  observe  constantly  only  3  peripheral  bast-bundles,  one 
on  each  of  the  three  edges,  the  upper  middle  one  being  absent.  The  me- 
dian dissepiment  of  the  leaves  consists  of  8  or  9  and  the  transverse  one  of 
6  to  7  layers  of  cells. 

II.  Tnillk  trilobcdy  bast^bundlesand  numerous  stomata  in  the  quadrangular  leaves; 
velum  partial. 

15.  I.  CuBANA,  Engelm.  One  of  the  larger  species;  leaves  30  to  40, 
15  inches  long,  fresh  green,  with  6  bast-bundles ;  sporangia  oblong,  un- 
spotted ;  velum  very  narrow;  macrospores  0.30  to  0.40 mm.  thick,  marked 
Mrith  coarse  round  depressed,  never  confluent  tubercles;  microspores  0.024 
to  0.027  mm.  long,  papillose,  pale. — Sauvalle  Fl.  Cub.,  p.  203,  name  only. 

On  the  bottom  of  rivulets  in  the  pine  woods  of  Eastern  Cuba,  Ckas, 
Wrigktj  probably  floating.  —  This  is  the  only  American  species  north  of 
the  Equator  with  a  trilobed  trunk ;  it  compares  most  closely  with  the  East 
Indian  /.  Coromandelina  according  to  A.  Braun's  observation.  The  roots 
form  3  distinct  bundles  from  the  3  grooves ;  the  bast-bundles  are  found  at 
the  four  intersections  of  the  dissepiments  with  the  outer  walls  and  at  the 
two  upper  edges  of  the  leaf. 
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Auroral  Phenomena  on  the  evening  of  Sept.  12,  1881. 

By  E.  A.  Englbk, 

Washln^on  Unlvtirelty,  St.  Louis. 

As  an.  addition  to  data  from  which  a  more  complete  knowledge 
of  certain  celestial  phenomena  now  unexplained  may  in  future 
be  derived,  it  may  not  be  out  of  place  to  record  a  description  of 
a  peculiar  and  interesting  phenomenon  seen  by.  the  writer  and 
others  at  sea  off  the  coast  of  Newfoundland. 

On"  September  1 2th,  1 88 1,  after  a  nine  days'  voyage  on  the 
Ailaniip  from  London  towards  Halifa?^,  N.  S.,  Cape  Race  was 
sighted  about  noon.  Our  course  after  noon  was  about  south- 
west ;  at  eight  o'clock  in  the  evening  (ship's  time)  our  position 
-T-  estimated  roughly  by  the  course  and  speed  of  the  ship  —  was 
Lat.  46**  N.,  Long.  55°  W.  The  sky  was  partly  clear  in  tlic  north 
and  west  and  overhead,  but  hazy  and  in  places  cloudy  in  the 
south' and  east.  The  aurora  was  clearly  to  be  seen  in  the  north- 
em  sky,  sometimes  shooting  up  streamers  of  light  nearly  to  the 
zenith,  and  varying  continually  in  form  and  brightness  ;  this  dis- 
play*, however,  was  no  more  brilliant  or  interesting  than  many 
similar  ones  seen  on  other  nights,  and  deserves  mention  only  to 
be  distinguished  from  the  following.  But  in  the  southeast  sky, 
about  30  or  35  degs.  above  the  horizon,  there  appeared  two  hori- 
zontal streaks  of  light — about  5  degs.  apart  and  15  or  20  degs.  in 
length — which  at  the  time  I  took  to  be  two  clouds  highly  charged 
with  electricity.  The  accompanying  sketch  (Fig.  i)  will  be  of 
service  in  describing  the  appearance,  but  must  not  be  taken  as 
accurate  in  any  detail,  being  made  after  some  months  and  from 
memory ;  moreover,  the  entire  phenomenon  wa?  continually 
changing.  Both  streaks  were  luminous,  with  a  pale  hazy  light 
very  similar  to  moonlight.  From  the  upper  of  the  two  were  sus- 
p>ended  by  small  cords  of  light  a  number  of  balls,  brighter  than 
either  of  the  streaks,  which  were  continually  jumping  up  and 
down  in  vertical  lines,  much  after  the  manner  of  pith-balls  when 
charged  with  electricity.  Above  the  upper  streak  there  was  a 
bright  space,  whose  sides  were  convergent  at  about  the  angle 
shown  in  the  sketch,  which  seemed  to  be  composed  of  streamers 
of  light,  gauzy  in  appearance  and  decreasing  in  brightness  from 
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the  streak  outwards.  From  the  lower  streak  a  similar  mass  of 
light  extended.  The  only  difference  noticed  in  the  two  streams 
of  light  was  that  the  inclination  of  the  lower  was  greater  than 
that  of  the  upper. 


3ut  fifteen  or  twenty  minutes  after 
when  the  brilliancy  of  the  display  was  approach- 
ing a  maximum.  Soon  after  it  began  to  fade,  the  balls  and  cords 
first  gradually  disappearing,  then  the  streamers  of  light  on  botb 
sides,  and  finally  the  two  horizontal  streaks — the  whole  l>eing 
lost  to  sight  in  the  darkness  in  the  course  of  about  fifteen  min- 

When  first  seen  the  phenomenon  had  the  appearance  shown  in 
the  sketch  (Fig.  2),  kindly  furnished  me  by  Prof.  Halsey  C.  Ives, 
who  had  the  good  fortune  to  see  the  display  at  the  beginning, 
but  lost  the  latter  part  of  it.  The  sketch  gives  an  idea  of  what  he 
saw  only  in  general  form.  He  says  that  it  did  not  seem  to  him 
that  there  were  clouds,  but  rather  a  space  between  clouds  through 
which  light  was  streaming:  the  upper  luminous  appearance 
seemed  to  him  to  be  an  inverted  reflection  of  the 
position  remained  unchanged  during  the  whole  lira 

No  explanation  of  the  phenomenon  is  offered. 


le  lower  one.    The  ^U 

■ 

J 
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The  matter  may  have  a  witter  intereBI  when  it  ia  remembered 
thai  on  the  evening  of  September  12th,  at  the  same  hour,  a  most 
remarkable  band  of  white  light  was  seen  at  Albany,  N.  Y,,  Utica, 
N.  Y.,  Hanover,  N.  H.,  Boston,  Mass.,  and  elsewhere  in  the 
North  Atlantic  States,  spanning  the  heavens  from  ea»it  to  west 
near  the  zenith.  The  following  account  of  the  phenomenon  seen 
at  Albany,  given  by  an  assistant  at  the  Observatory,  ts  taken  from 
the  Albany  Argus: 


'■At  eight  o"dock  I  first  saw  it,  and  its  effect  wa«  aheolutelj-  startling. 
It  spanned  the  heavens  froro  east  to  west,  untl  seemed  of  very  nearly  equal 
breadth  the  whole  distance.  It  was  sharply  defined.  At  its  southern  edge 
it  extended  from  the  horizon  through  ZetH  and  Delta  Bootis;  thence 
through  Nu  Pi  Hercules,  tt)  and  through  Alpha  Lyra.  From  that  point 
it  extended  to  the  south  of  the  Great  Square  in  Pegasus.  The  northern 
branch  in  the  east  extended  up  through  the  head  of  Dratro,  and  there 
seemed  to  be  a  strong  ray  of  light,  verj  marked,  continuing  from  Gumma 
Bootis,  while  around  to  the  north  there  were  several  parallel  streaks 
inclined  at  an  angle  of  tiflj'  degrees  with  the  general  motion  of  the  phe- 
nomenon. Three  or  four  of  these  were  noticed  near  the  head  of  Draco. 
At  8:30  it  was  observed  to  clear  away  on  the  zetvith.  The  eastern  portion 
now  consisted  of  a  narrow  strip,  very  bright  clearlv  marked  at  the  edges, 
extending  from  Gamma  PUcec  through  Alpha  Lyra,  and  at  the  same 
time  seeming  to  be  moving  southwest,  it  being  about  thirty  degrees  from 
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the  zenith  and  appearing  to  roll  like  columns  of  smoke  spirally  towi 
the  west  At  8:33,  in  the  east  were  two  parallel  streaks,  the  northern 
heavier  and  the  southern  throwing  out  diverging  lines  of  light  that  see] 
to  gradualljr  curve  as  they  approached  the  zenith.  At  8:35  o*clock  the  nr 
branches  had  separated  at  th^  zenith,  while  the  western  one  was  very  i 
row,  extending  through  the  Northern  Crown.     A  small  line  of  light  i 

I 

extended  from  a  point  about  three  degrees  north  of  Alpha  Lyra  to  a  p' 
I  about  seven  degrees  from  Eta  Ursa  Majoris.     At  8:39  a  brighter  sti 

appeared  between  Alpha  Lyra  and  Ursa  Majoris,  while  that  over 
Crown  was  broken  up  into  a  series  of  parallel,  smaller  and  fainter  stre 
The  eastern  branch  was  now  very  faint  and  narrow,  and  extended  ne; 
from  Pi  Pisces  to  Alpha  Lyra,  while  all  along  the  northern  horizon  w; 
bright  rosy  glow  like  the  northern  lights,  but  brightest  toward  the  w 
At  8:45  the  phenomenon  presented  a  faint,  yet  beautiful  appearance, 
at  8:55  it  had  vanished.'* 

I  

In  the  Kansas  City  Review  qf  Science  and  Industry^  Nov< 
ber,  1881^  Prof.  S.  A.  Maxwell,  Morrisonville,  Ills.,  remarks  : 

**The  mysterious  band  of  light  seen  at  Albany  was  probably,  wh 

have  stated,  a  mere  auroral  arch,  but,  appearin^ir  as  it  did  in  the  zen 

■!  more  nearly  resembled  a  band  than  an  arch.    The  same  viewed  froi 

!  lower  latitude  would  have  presented  an  arch-like  appearance,  simila 

those  often  teen  by  us  in  the  distant  north ;  and  these  latter  would  prei 
to  an  observer  beneath  them  the  same  band-like  appearance  seer 
Albany.'* 

My  point  of  observation  was  north  and  east  of  any  I  have  s 
(  mentioned  :  some  other  explanation  is  needed  for  the  appeara 

there  presented. 
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Planetary  Configurations  on  Cyprian  Antiquities. 

By  Prof.  Gust.  Skyffarth,  Phil.  &  Th.  D. 

It  is  notorious  that  Gen.  L.  P.  di  Cesnola,  having  served  the 
United  States  during  the  civil  war,  and  being  a  few  days  prior  to 
President  Lincoln's  assassination  in  1865,  appointed  American 
Consul  for  Cyprus,  discovered  a  great  many  Assyrian,  PhcEnician, 
Persian,  Egyptian,  Cyprian,  Greek,  and  Roman  antiquities  in 
that  island.  He  made  excavations  in  eight  different  cities  and 
fifteen  temples  with  such  good  effect  that  35,573  objects  came  to 
light.  His  work,  "  Cyprus,"  New  York,  1878,  specifies  the  fol- 
lowing objects : 

Assyrian  inscriptions  on  cylinders 4 

Phoenician           '*                    "           30 

Cypriote              ''                    **           62 

Greek                   **                   **           105 

Coins,  gold,  silver,  and  copper  -2,310 

Vases 1 4^240 

Statues 2, 1 10 

Busts  and  Heads 4.200 

Cippi  and  Stelae 138 

Bas-reliefs 270 

Sarcophagi,  sculptured 4 

Gems,  Cylinders,  and  Scarabaei 3^719 

Serpentine  Stone,  Haematite,  Egyptian  enamelled  ware 472 

Objects  in  gold i  ,599 

Objects  in  silver 370 

Objects  in  copper  and  bronze 2,107 

Objects  in  alabaster  and  rock-crystal 146 

Objects  in  ivory,  bone,  lead,  and  iron 217 

Terracotta  Lamps 2,380 

Total 35.573 

Of  these  precious  relics  5,000  were  lost  at  sea  in  1871,  others 
M^ere  presented  to  the  Ottoman  Government,  to  the  Ottoman 
Museum  at  Constantinople,  to  the  R.  Museums  at  Munich  and 
Turin,  to  the  Anthropological  Museum  at  Turin,  to  the  Archaeo- 
logical Society  at  Athens,  to  the  Museum  at  Perugia,  to  the  Smith- 
sonian Institution,  to  the  British  Museum,  and  to  the  Museums  of 
Petersburg,  Berlin,  Cambridge,  Kensington,  and  Boston.     The 

iv— 3— I 


39^  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

rest  of  Cesnola's  collection,  about  20,000  objects,  have  been  pur- 
chased by  a  number  of  patriotic  citizens  of  New  York  city,  of 
whom  Mr.  John  Taylor  Johnston  contributed  the  principal  share 
of  the  requisite  sum,  $130,000. 

All  these  antiquities  will  be  found  in  "  The  Metropolitan  Mu- 
seum of  Art,"  a  new  grandiose  building  in  our  Central  Park,  as 
soon  as  the  former  shall  be  opened  to  the  public  next  spring. 

The  most  important  Cyprian  monuments,  apart  from  the  Egyp- 
tian, Phoenician,  Assyrian,  Greek,  Roman,  and  proper  Cypriote 
inscriptions,  are,  no  doubt,  the  astronomical  ones,  because  they 
fix  the  dates  of  certain  events  of  history  with  mathematical  cer- 
tainty, and  confirm  the  ancient  reports  that  all  nations  of  anti- 
quity worshipped  the  same  deities,  viz.,  the  seven  planets  and  the 
twelve  signs  of  the  Zodiac ;  and  that  all  religions  of  old  origin- 
ated from  one  source  in  Asia,  as  has  been  demonstrated  in  these 
Transactions,  vol.  iv..  No.  i. 

Cesnola's  work  represents  four  astronomical  inscriptions  dis- 
covered in  Cyprus  (pp.  114,  276,  329,  and  77),  expressed  upon" 
silver,  bronze,  and  copper  bowls.  The  latter  inscription  being 
the  most  instructive,  we  shall  confine  ourselves  to  the  interpreta- 
tion of  that  only. 

The  appended  cut  is  a  reduced  copy  of  Cesnola's  fac  simile 
of  the  said  bronze  bowl,  5}  inches  in  diameter,  2 J  inches  high, 
discovered  in  a  tomb  at  Dali,  the  ancient  Idalium,  to  which  we 
added  the  corresponding  primitive  signs  of  the  Zodiac  and  their 
respective  planetary  wardens,  as  will  be  seen  hereafter. 

These  singular  images  have  been,  as  far  as  possible,  explained 
by  Ceccaldi  in  Revue  Archcolog.  1872,  vol.  xxiv.,  p.  24,  as  fol- 
lows. He  takes  the  six  figures  with  joined  hands  for  dancers, 
and  the  sitting  figure  in  <^  No.  10  for  Isis.  Hence  he  continues 
(p.  78  in  Cesnola's  work)  as  follows:  "It  is  therefore  probable 
that  the  goddess  here  represented  (in  T)  was  one  the  perform- 
ance of  whose  rites  and  ceremonies  devolved  upon  women. 
Cyprus  enjoyed  a  high  reputation  from  very  early  times  for  mu- 
sical skill  both  with  the  flute  and  the  lyre,  and  there  can  be  little 
doubt  that  this  skill  has  been  attained  and  developed  chiefly 
through  religious  practice  such  as  that  illustrated  on  this  bowl. 
The  vases  represented  on  a  table  (jjj)  in  front  of  the  dancers 
are  ornamented  with  designs  peculiar  to  the  very  archaic  potter}' 
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■found  at  Idalium  and  elsewhere,  not  only  in  Cyprus,  butin  other 
■Greek  islands,  and  in  the  mainland  of  Greece  and  Italy.  The 
bronze  bowl  may  therefore  be  taken  to  be  contemporary  with  this 
form  of  decoration  in  pottery."  ' 

I  do  not  know  whether  this  explanation  of  the  bowl  will  satisfy 
every  reader  ;  for  each  one  will  ask  the  questions ;  How  is  it  that 
the  presumed  Isis  bears  the  crescent  upon  her  head?  What  has 
•the  tripod  of  Apollo  to  do  with  the  Cyprian  dancers?     How  is  it 


that  this  same  tripod  bears  the  horns  of  a  cow  and  the  cipher 
III  III  III  (9)?  What  signify  the  six  virgins  with  joined  hands? 
For  what  purpose  are  the  latter  intertwined  with  lotus-flowers? 
Aa  seven  figures  turn  towards  the  right  hand,  what  is  the  reason 
that  three  other  figures  walk  in  the  opposite  direction?  What  is 
the  meaning  of  the  serpent,  the  pine,  the  solar  disk,  the  flute,  the 
lyre,  the  tambourine  in  the  hands  of  some  women?  —  None  of 
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these  questions  can  be  answered  except  by  the  writer's  As^rono^ 
tnia  yEgyptiaca,^  Leips.  1833. 

The  key  to  the  astronomical  monuments  of  the  Egyptians, 
Greeks,  Romans,  Cyprians,  etc.,  so  often  mentioned  and  referred 
to  times  immemorial  by  ancient  authors,  was  discovered  in  1827. 
During  my  annual  studies,  extending  throughout  one  year,  in  the 
R.  Museum  of  Turin,  I  resolved,  at  last,  to  re-examine  a  large  box 
containing  half  a  million  of  papyrus  fragments  which  had  been 
examined  two  years  earlier  by  Champollion.  Among  these  frag- 
ments a  small  papyrus,  representing  the  Zodiac  and  a  planetary 
configuration,  was  found,  of  which  a  fac  simile  will  be  seen  in 
the  aforesaid  Astronomia  -/Eg.  Tab.  iii.  This  papyrus  brought 
to  light— 

1.  That  the  deities  of  the  Egyptians  and  all  other  nations  of 
antiquity  were  the  seven  planets  and  the  twelve   signs  of  the 
Zodiac. 

2.  That  the  ancients  expressed  the  planets  and  the  signs  by  the 
images  of  their  gods,  specified  by  ancient  authors. 

3.  That  a  certain  planet  or  sign  was  very  often  signified  by  the 
figure  of  an  animal,  or  plant,  or  other  object,  which  the  ancients 
referred  to  the  '•^ Ducatus^*  of  the  same  planet  or  zodiacal  god. 

4.  That  the  retrograding  planets  were  expressed  by  retrograd- 
ing deities  or  animals  ;  thus  the  papyrus  under  consideration  rep- 
resents the  vulture  (b)  and  the  sparrow-hawk  (9)  looking  back- 
ward. 

5.  That  in  case  two  planets  or  more  appeared  in  the  same  sign, 
but  in  diflferent  Decuriae  of  the  same  sign,  commonly  one  of  them 
was  transferred  to  another  sign,  viz.,  that  which  belonged  to  the 
same  planetary  warden  who  presided  over  the  said  Decuriae. 

6.  That  the  ancients  recorded  the  places  of  the  seven  planets 
on  a  cardinal  day,  mostly  on  the  day  of  the  winter  solstice. 

This  key  to  all  kinds  of  ancient  astronomical  inscriptions  has 
been  discussed  in  extenso  in  the  author's  Astronomia  -^"Eg.,  and 
confirmed  by  a  great  number  of  other  astronomical  monuments. 
Our  Turin  papyrus  refers  to  128  B.C.,  Dec.  23,  as  the  following 
comparison  of  the  observation  with  the  computation,  though  su- 
perficial, demonstrates : 

OBSERVATION.  COMPUTATION. 

O   9'  0°  O   9'  0° 

])  io"+°  J)  io«  15° 
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Ij       9'  +°  retrograding  Ij       9"    26**  retrograding 

i      8«+°  is-    11° 

^     io»+**  %     lo*    H° 

9       9*  -j-°  retrograding  9       9*    21°  retrograding 

g       8«  +**  near  the  sun  g       8«    17®  near  the  sun 

The  objection  that  the  Greeks  and  Romans  would  not  have 
observed  planetary  configurations  in  the  manner  of  the  barbarous 
Egyptians  is  removed  by  the  fact  that,  e.g.,  the  following  classic 
monuments  contain  astronomical  observations,  expressed  in  the 
same  way.  See  the  author's  *'  Berichtigungen  der  alten  Ge- 
schichte,"  etc.,  Leips.,  1855,  p.  28. 

The  Olympian  Altars 777  B.C.  March  29 

Rome's  Nativity 752  "  May      25 

Jupiter  Olympius  489  "  Sept.    25 

Parthenon  Frieze 479  "  March  26 

Lectisternium,  Livy  V.  13 396  **  Dec.     26 

**                   **     xxii.  10 216  **  *»        24 

AraAlbani  * 62  "  Oct.      27 

Puteolian  Basis 39  **  Dec.     23 

Puzzuoli  Sarcophagus  26  **  **          23 

Pompejian  Wall 22  **  March  24 

Capitolian  Puteale 9  **  Dec.     23 

Bbrghesian  Ara 7  **  March  22 

-Gabinian  Ara 9  a.  c.  **      23 

And  so  on  down  to  131,  137,  138,  255  a.d. 

We  are  now  ready  to  proceed  to  the  analysis  of  quite  a  new 
class  of  astronomical  monuments  represented  by  the  bronze  bowl 
of  Cyprus. 

1.    The  signs  of  the  Zodiac, 

The  first  question  is :  What  signify  those  eleven  female  per- 
sons of  which  ten  bear  garlands  of  ivy  round  their  heads?  These 
virgins  being  very  decently  vested,  it  is  obvious  they  cannot  be 
priestesses  of  Venus  Paphia,  as  was  surmised.  From  the  follow- 
ing ancient  reports  we  shall  learn  that  the  Muses  were  originally 
the  signs  of  the  Zodiac  ;  in  the  second  instance,  the  correspond- 
ing months  of  the  solar  year ;  and  finally,  the  arts  and  sciences 
cultivated  during  the  more  pleasant  nine  months  of  the  year. 

The  ancients  bear  witness  that  the  Muses  were  represented 
with  garlands  of  ivy  or  laurel,  as  our  Cyprian  bowl  shows. 

Pausanias  *(v.  18,  i)  reports  that  on  the  chest  of  Kypselos  the 
Muses  were  expressed  by  dancing  virgins,  each  linking  hands 
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with    the    neighboring    two,    as    our  Cyprian    monument   evi- 
dences. 

Mount  Helicon  is  notoriously  the  emblem  of  the  elevated  mount 
of  the  starred  heavens,  and  this  Helicon  was  the  dwelling  of  the 
Muses  as  well  as  of  the  planetary  and  zodiacal  deities :  there  the 
Muses  delighted  the  gods  by  songs,  whilst  Apollo,  their  leader, 
i.e.  the  house  of  the  sun,  played  the  phorminx. 

The  same  residents  of  the  star-covered  Olympus  continually^ 
danced  around  the  altar  of  the  Kronion,  i.e.  the  earth,  because 
the  signs  of  the  Zodiac  revolve  around  our  globe  every  day. 
Hence  the  Muses  were,  as  the  ancients  bear  witness,  very  often 
depicted  with  wings. — Hesiod,  Theog.  i. 

The  Muses  were  acquainted  with  the  past,  the  present,  and  the 
future ;  and  these  faculties  concern  only  the  signs  of  the  Zodiac, 
because  the  ancients  predicted  the  fate  of  a  human  being  by 
means  of  the  Zodiac  ajid  the  planets,  observed  on  the  birth  of  the 
respective  individual. 

Pausanias  (ix.  30,  i)  narrates  that  in  mounting  Helicon  the 
traveler  first  encountered  the  temple  of  the  three  Muses  ;  after  a 
while  that  of  three  other  Muses  ;  then  that  of  the  seventh,  eighth 
and  ninth  Muses.  On  the  top  of  the  mountain  (Olympus  nivosus) 
finally  stood  the  temple  of  three  other  but  different  Muses,  viz.,  the 
three  Charities,  the  "sisters  of  the  Muses." — Hesiod,  Theog.  64. 

All  these  reports  concur  in  demonstrating  that  the  Muses,  as- 
regards  their  principal  meaning,  refer  to  the  signs  of  the  Zodiac. 
However,  it  will  be  objected  that  Homer  (Od.  24,  60),  Hesiod 
(Theog.  77),  Sei-vius,  and  other  authorities,  mention  only  nine 
Muses,  and  that  no  ancient  author  counts  twelve.  This  stum- 
bling-block is  removed  by  the  explicit  ancient  testimony  that  the 
proper  Muses  commenced  singing  at  the  beginning  of  spring  — 
"  nam  verno  tempore  nives  tabescuntJ^  Hence  it  is  apparent 
that  the  proper  nine  Muses  signified  the  actual  signs  Aries,  Tau- 
rus, Gemini,  Cancer,  Leo,  Virgo,  Libra,  Scorpio,  and  Sagittarius ; 
whilst  the  improper  Fierides,  the  ''sisters  of  the  Muses,  the  Cha- 
rites,  referred  to  Capricornus,  Aquarius,  and  Pisces,  the  top  of 
the  Olympus  nivosus. 

Moreover,  Hesiod  (Theog.  64)  asserts  that  the  9  Muses  and 
the  3  Gratiae  dwelt  together,  and  danced  together,  and  sang  to- 
gether ;   therefore  both  classes  of  deities  must  have  telonged  to- 
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the  Zodiac,  the  9  Muses  and  the  3  Gratiae  completing  the  12  sighs. 
Thus  it  is  put  beyond  question  that  the  crowned  virgins  on  the 
Cyprian  bowl  represented  the  signs  of  the  Zodiac. 

Besides,  the  fact  makes  no  difference  that  in  earlier  times  the 
spring  commenced  with  Gemini,  the  house  of  Y^'^^s,  in  conse- 
quence of  the  precession  of  the  fixed  stars.  Furthermore,  the 
spectator  will  notice  that  in  nearly  all  cases  a  lotus-flower  is  in- 
serted between  two  Muses,  and,  since  this  plant  grows  only  in 
water,  it  argues  that  the  Musae  belonged  to  the  heavenly  blue 
ocean  and  not  to  terrestrial  domicils. 

Finally,  even  the  names  and  insignia  of  the  Muses  aver  that  the 
latter  "have  from  the  beginning  symbolized  the  signs  of  the  Zodiac. 

Referring  the  Muses,  according  to  their  order  handed  down  by 
Hesiod,  to  the  Zodiac  and  its  planetary  wardens,  we  obtain  the 
following  scheme : 

tiR  9  6.  ^  ^   5'         npQ^.  £Ll>  3'         35g2.        n9    »• 

Terpsichore.       Melpomene.       Thalia.        Euterpe.         Clio.         Calliope. 

«  ^  12.     T  2/  II.     Xh  10.  ZSi  k   9'  ^311  ^'  t%7' 

The  3  Gratiae.  Urania.         Polyhymnia.  Erato. 

1.  Since  Gemini,  the  house  of  Venus,  constituted  the  primitive 
first  sign  of  the  Zodiac,  commencing  with  the  primitive  point  of 
the  vernal  equinox,  Calliope,  the  first  of  the  Muses,  must  of  course 
be  referred  to  Gemini.  Now  Calliope,  acccording  to  the  root 
On-j  Ofi^^  signifies  the  beautiful  looking,  and  this  is  the  univer- 
sal appellation  of  Venus,  the  planet  from  which  Venusius  {pul- 
cher)  originated, 

2.  Clio  (from  the  root  xXz-^  xXeo^^  inclytus^  to  make  notorious, 
celebrate),  holding  a  papyrus  scroll,  typifies  the  house  of  Mer- 
cury, because  this  god  invented  and  cultivated  the  same  arts  and 
sciences  that  belonged  to  Clio,  e.g.  writing  books,  memorials, 
epics,  etc. 

3.  Euterpe,  the  charming  one,  obviously  symbolized  the  moon, 
so  much  delighting  ancient  as  well  as  modern  people. 

4.  Thalia,  r.  f^dJMo  (procreating,  verdant  and  blooming),  is 
the  natural  name  of  the  sun,  the  procreating  power  of  the  vegeta. 
ble  kingdom.  Hence  Thalia's  distinctive  symbol  was  the  shep- 
herd's crook  {pedum) ^  the  usual  designation  of  the  sun-god  in 
Egypt ;  otherwise,  what  had  the  Muse  of  cosmic  poetry  to  do  with 
the  emblem  of  shepherds? 
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5.  Melpomene,  r.  /JteXnofiCU  (amusing  with  playing,  singing, 
dancing),  points  us  to  Mercury,  the  warden  of  Libra,  because  the 
ptustctj  citharoedce^  and  the  like,  belonged  to  the  ducatus  of  Mer- 
cury.— Astron,  J£s%.  p.  104.  But  I  do  not  see  why  tragic  poetry 
was  transferred  to  Mercury ;  at  least  Tpdyo^,  the  buck,  was  Mer- 
cury's animal  (Astron. -^g.  p.  no). 

•  6.  Terpsichore,  i.e.  diverting  by  dances,  clearly  signifies  Venus, 
the  oecodespota  of  Scorpio,  because  all  Cauponia  belonged  to  the 
same  deity  (Astron.  -/Eg.  p.  196). 

7.  Erato,  being  derived  from  ipday^  signifies  the  Muse  of  erotic 
songs  ;  and  to  Mars,  the  warden  of  Sagittarius,  the  ancients 
ascribed  omnis  generis  procreationetn  et  vivicationetn.  Hence 
Mars  was  also  called  Phtha  Socharis  (Sixi  shagal).  Mars  genera- 
tor. I  do  no  not  know  whether  ''Apve^  and  ^  EpTwac  (ep-T6>ati, 
generator),  the  surnames  of  Mars  (Astron.  -^g.  loi)  involve  the 
name  of  Erato. 

8.  Polyhymnia,  i.e.  abundant  of  hymns,  or  by  Lucian  (5th  Pt., 
145)  being  called  noXofxi^tea^  the  much  celebrated  one,  denotes 
perhaps  Jupiter,  the  oecodespota  of  Capricornus,  owing  to  this 
planet  being,  next  to  the  sun,  the  most  celebrated  god  of  the  an- 
cient nations. 

9.  Urania,  i.e.  ccelestis^  the  Muse  of  astronomy,  certainly  be- 
longs to  Aquarius,  the  house  of  Saturn,  because  the  ocean,  par- 
ticularly the  heavenly  ocean,  belonged  to  the  ducatus  of  Saturn, 
as  even  the  monogram  of  Aquarius  (c:*)  corroborates.  Urania  is 
the  Egyptian  Nepthys,  "  Venus  Urania'^  (i\«w-t-4'^>ii  or  i\hi  •V>h). 

Now,  recollecting  that  the  9  Muses  and  the  3  Gratiae  corre- 
sponded to  the  12  signs  of  the  Zodiac  ;  that  both  dwelt  together 
in  the  same  heavenly  firmament ;  that  both  revolved  around  our 
globe  singing  and  dancing ;  that  especially  the  9  Muses  repre- 
sented the  9  signs  of  the  Zodiac  from  the  vernal  equinox  to  the 
winter  solstice  ;  that  the  Muses  were  represented  with  joined 
hands  and  bearing  garlands  on  their  heads,  as  our  bowl  shows ; 
that  the  same  knew  the  past,  the  present,  and  the  future,  which 
faculties  the  ancients  appropriated  to  the  zodiacal  signs ;  that 
even  the  names  and  insignia  of  the  Muses  agreed  with  the  predi 
cates  of  the  zodiacal  gods, — nobody  will  gainsay  that  the  virgins 
on  our  Cyprian  antique  express  the  segments  of  the  Zodiac. 
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We  come  now  to  the  solution  of  another  essential  question, 
namely,  the  following : 

2.    What  Planets  were  signified  by  the  other  Figures? 

Every  one  notices  that  eight  Muses  in  CK*,  K»  T»  8»  n»  and  So, 
are  distinguished  by  certain  insignia,  the  meanings  of  which  are 
determined  by  the  ancients  themselves. 

First,  the  tripod  of  Apollo  explains  itself;  for  Apollo  is  the 
well  known  sun-god.  The  imposed  horns  of  a  cow  point  to  the 
moon,  because  the  cow,  like  the  cow  of  lo  (lop,  the  moon),  was 
the  emblem  of  the  moon  (Astron,  JE.%,  p.  153).  The  cipher  nine 
indicates  that  the  longitude  of  the  sun  was  nine  signs,  and,  since 
the  latter  commenced  always  with  the  vernal  equinox,  it  is  ap- 
parent that  the  Cyprian  planetary  configuration  was,  as  usual, 
observed  on  the  day  of  the  winter  solstice  (K  o°)'  Thus  the  con- 
secution of  the  zodiacal  signs  is  fixed  ;  their  order  was  that  exhib- 
ited on  cut  (p.  397). 

Next  to  the  tripod,  the  house  of  ^,  we  notice  in  T  a  woman 
bearing  the  crescent  upon  her  head,  and  therefore  the  moon  stood 
on  that  day  near  the  sun,  in  a  department  of  %, 

Further,  behind  the  tripod  we  see  in  53*  a  muse  bearing  a  ser- 
pent and  a  cedar-tree  in  her  hands,  both  belonging  to  the  ducatus 
of  Saturn  (Astron.  -^g.  p.  166,  172)  ;  consequently  Saturn  stood 
on  the  same  day  in  Aquarius,  near  the  sun. 

In  the  same  section  of  the  Zodiac  two  vases  posted  upon  an 
altar  appear,  which  must  of  necessity  represent  Venus  and  Mer- 
cury in  Aquarius,  because  both  planets  constantly  accompany  the 
sun.  That  elegant  ansated  vase,  obviously  made  of  metal,  must 
signify  Venus,  because  the  metal  tin  belonged  to  the  ducatus  of 
Venus  (Astron.  J^^%,  p.  184). 

This  disposition  of  the  sun  ia  X  0°,  of  h.  and  9  and  S  in  CK'^ 
of  3)  near  the  ©,  is  sufficient  to  determine  the  year  in  which  the 
Cyprian  planetary  configuration  had  been  observed  ;  for  since,  on 
the  same  day  of  the  year,  h  returns  first  after  30  years,  the  3) 
first  after  19  years,  9  first  after  8,  5  first  after  13  years  to  the 
«ame  place ;  the  same  planetary  configuration  returns  first  after 
30X  19X  13X8,  i.e.  after  59,280  years  ;  and  our  planetary  Tables 
state  that  the  said  planets  occupied  the  mentioned  places  in 
—397,  Dec.  25,  as  we  shall  see  further  on. 
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Let  US  now  inquire  whether  this  result  is  confirmed  or  refuted 
by  the  places  of  the  other  planets. 

Behind  the  Moon  in  T  we  notice  three  deities  retrograding 
towards  the  Sun,  and  such  figures,  as  we  have  seen,  constantly 
declared  retrograding  planets,  which  was  in  -397,  Dec.  25,  the 
case  with  Mars,  Jupiter,  and  Saturn,  as  the  computation  will 
substantiate. 

The  figure  behind  the  Moon,  retrograding  in  8 ,  is  Mars  ;  for 
this  Muse  plays  on  the  double-flute,  the  instrument  of  Mars  (Astr. 
-^g.  p.  180).  The  same  instrument,  therefore,  was  used  at  the 
feasts  of  Minerva,  the  female  Mars  (Berich.  d.  a.  Gesch.  p.  205). 

After  Mars  another  Muse,  playing  on  the  lyre,  is  represented 
retrograding  in  n,  obviously  ^,  because  he  is  the  only  planet  not 
yet  mentioned  on  our  bowl.  Horapollo  (ii.  116)  testifies  that  the 
lyre  signified  aDvby^za  xac  kvKozexov^  and  the  mythographers  relate 
that  Mercury,  the  author  of  the  lyre,  delivered  it  to  Apollo,  com- 
monly signifying  the  Sun.  Since,  however,  the  Sun  and  Jupiter 
were  considered  identical,  for  which  reason  Osiris  sometimes 
signifies  the  Sun,  sometimes  Jupiter,  it  is  probable  that  for  this 
reason  the  planet  Jupiter  was  symbolized  by  the  lyre. 

In  addition,  it  will  be  necessary  to  obviate  some  difiBculties. 
First,  since  after  Jupiter  another  planet  appears  retrograding  in 
55,  it  will  be  objected  that  the  Cyprian  bowl  properly  mentions 
eight  planets.  But  it  is  to  be  borne  in  mind  that  in  case  two 
planets  occupied  the  same  sign,  one  of  them  was  referred  to 
another,  viz.,  that  whose  warden  was  the  same  planet  which  pre- 
sided over  the  decuria  occupied  by  the  said  planet.  This  was 
the  case  with  Saturn,  who  appeared  with  9  and  5  in  C3C,  but 
in  the  Horion  of  Mercury  (i7°-2i°  in  CK')?  and  therefore  h  was 
again  mentioned  in  ?5,  the  house  of  Mercury.  (See  the  writer's 
Astron.  -^g.  Tab.  I)  We  do  not  know,  besides,  for  what  reason 
the  Cypriotes  referred  the  tambourine  to  Saturn. 

Further,  it  is  strange  that  the  image  of  the  Moon  looks  toward 
the  Sun  like  the  retrograding  planets  Mars,  Jupiter,  and  Saturn ; 
and,  as  we  shall  see  directly,  that  the  Moon  is  referred  to  T,  while 
she,  according  to  our  Lunar  Tables,  stood  in  X,  near  the  Sun. 
These  seeming  incongruities,  however,  are  easily  overcome.  The 
Moon's  place  in  K,  the  house  of  b  ,  is  clearly  indicated  by  the 
cow-horns.     The  lotus,  b*s  emblem,  as  we  have  seen,  and  the 
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solar  disk  in  the  hands  of  the  Moon,  indicates  that  the  latter  occu- 
pied the  Decuria  of  the  ©  in  the  house  of  K(h  ),  no  solar  Decuria 
existing  in  Aries.  In  short,  the  Moon  is  put  out  of  K  and  trans- 
ferred to  T,  simply  because  there  was  no  better  place  for  signi- 
fying her  conjunction  with  the  Sun  in  X.  The  Moon's  figure, 
seated  upon  a  throne,  is  not  retrograding^  but  retrospective  to 
the  Sun,  because  she  belonged  to  the  sign  entered  by  the  Sun. 
Besides,  seven  hours  later  the  Moon  stood  both  in  K  and  T 
(9"  30°  =  ID' 0°). 

Computation  of  the  date  -397,  Dec.  25,  ©b  P.  T. 

ANCIENT  OBSERVATION.  TABLE  RESULTS. 

©      9"     0° 9"   o® 

3      9»  2o®-30° ,. 9«  26® 

\       8*  i7°-2i°  retrograde 8'  18°  retrograde 

%      o* -(-°  retrograde ©•  10°  retrograde 

^     II' +°  retrograde ii'    4°  retrograde 

9       8" +°  (near  the  sun) 9"   0°  (near  the  sun) 

g       8'+° 8'    6° 

This  calculation,  though  superficial,  is  sufficient  to  fix  the  date 
of  the  observation  with  mathematical  certainty.  No  similar 
planetary  configurations  happen  during  a  period  of  2,146  years, 
in  which  Saturn  performs  74  revolutions,  Jupiter  170,  Mars  67 
of  32  years  each,  Venus  268  of  8  years,  and  Mercury  i68  of  13 
years  each. 

CONCLUSION. 

The  discovery  of  our  Cyprian  antiquities  is,  in  many  respects, 
of  interest ;  for, 

I.  The  original  mirrors,  the  arts  and  sciences  of  the  inhabit- 
ants of  an  island  known  since  Gen.  x.  14,  and  repeatedly  men- 
tioned in  history  since  Homer,  as  the  principal  work,  "  Engel's 
Cyprus,"  specifies.  By  the  way,  it  is  an  error  of  Gesenius  to  re- 
fer the  primitive  name  of  Cyprus,  viz.,  Iin5)3  (Kaphthor),  not  to 
Cyprus,  but  to  Creta,  for  the  Tanis-stone  translates  Capththor  by 
Cyprus.  —  In  397  b.c.  the  Greek  population  must  have  been 
numerous  in  Cyrus ;  the  arts,  sciences,  and  religious  ideas  of  the 
Greeks  still  prevailed  in  that  island.  In  the  same  year  Socrates 
died  in  Athens ;  Plato,  28  years  old,  went  over  to  Megarae ;  the 
Lacedaemonians  warred  a  second  time  against  the  Elians ;  the 
tribunus  militum  P.  Manlius  Vulso  ruled  in  Rome.     In  the  pre- 
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ceding  year  Cyrus  was  killed  by  his  brother  Artaxerxes  Mnemon, 
and  the  10,000  Greeks  returned  from  Persia. — Is  it  not  interest- 
ing that  a  contemporaneous  memorial  has  been  preserved  down 
to  this  day  ? 

2.  The  Cyprian  bowl  confirms  the  testimonials  of  Aristotle, 
Chaeremon,  Tacitus,  Plutarch,  Lutatius,  Cicero  (see  these  Trans- 
actions vol.  iv.  p.  — ),  that  the  deities  of  all  ancient  nations  were 
the  same,  to-wit,  the  seven  planets  and  the  twelve  signs  of  the 
Zodiac,  and  not  at  all  ^^  geographical  phenomena  of  Greece  and 
Italy.  The  natives  of  Italy  and  Greece  differed  very  much  from 
those  of  Cyprus,  and  yet  the  inhabitants  of  the  latter  possessed  the 
same  divinities  worshipped  in  Italy,  Greece,  Egypt,  Phoenicia, 
and  Assyria,  as  the  other  Cyprian  antiquities  in  Cesnola's  collec- 
lection  evidence.  The  coincidence  of  the  Cyprian  deities  with 
those  of  so  different  nations  strengthens  Jeremiah's  and  the  Geor- 
gian chronicle's  testimony  that  all  pagan  religions  originated 
in  Babylonia  prior  to  the  dispersion  of  the  primitive  nations. — 
Moreover,  the  same  bronze  bowl  throws  unexpected  light  upon 
one  of  the  most  obscure  chapters  of  Greek  and  Roman  mythology  : 
we  know  now  what  the  nine  Muses  and  the  three  Graces  properly 
represented,  and  it  is  to  be  regretted  that  the  same  deities  were 
totally  misunderstood  in  the  valuable'"  Realencyclopaedie "  pub- 
lished by  Pauly,  Stuttgard,  1848. 

3.  Finally,  the  aforesaid  four  planetary  configurations  on  Cy- 
prian antiquities  show  how  much  of  astronomy  and  astrology 
were  divulged  on  our  globe  in  ancient  times.  A  great  number 
of  such  inscriptions,  originating  in  Egypt,  Greece  and  Italy,  are 
known  since  1833.  '^^  these  the  Cyprian  ones  are  now  to  be 
added.  Further,  in  the  British  Museum  a  number  of  Persian 
monuments  will  be  found  on  which  similar  planetary  configura- 
tions, likewise  represented,  will  be  noticed.  The  "Golden  Horn 
of  Copenhagen,"  the  so-called  Cluobdas,  the  Eddas,  etc.,  demon- 
strate that  this  science  was  likewise  cultivated  in  ancient  Germa- 
ny, Denmark,  Norway,  etc.  (See  '*  Bericht  vom  J.  1833  an  die 
Mitglieder  der  Deutschen  Gesellschaft  zur  Erforschang  vaterlan- 
discher  Aetherthuemer.")  In  the  Zendavesta  of  the  Parsees  and 
the  Vedas  of  the  East  Indians  a  number  of  similar  planetary  con- 
figurations have  been  preserved.  (See  the  writer's  '^Chronologia 
Sac."  1846.    The  same  astrolog\' has  been  practised  in  East  India 
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down  to  this  day,  and  I  myself  have  seen  the  nativity  of  a  converted 
Tamulian,  written  some  years  ago.  The  Chinese  astrologers  are 
known,  but  it  is  a  new  and  remarkable  accession  that  Kingsbor- 
ough's  Mexican  and  the  American  antiquities  discovered  near 
Davenport,  Iowa,  represent  similar  planetary  configurations,  as 
will  be  demonstrated  in  another  place. 

These  certainties  that  in  all  quarters  of  our  globe  planetary 
constellations  have  been  observed  and  expressed  quite  in  the  same 
way,  and  that  many  of  them  incontrovertibly  concern  the  year 
2780  and  even  3446  B.C.,  constrain  us  to  believe  that  ancient 
astronomy  must  have  proceeded  from  a  primitive  nation  in  Asia, 
as  Cicero  and  the  Georgian  Chronicle  in  Journ.  Asiat.,  Paris,  1833, 
p.  535,  state.  The  Greek  astronomical  papyrus  commented  on 
in  the  author*s  Astronomy,  p.  212,  assigns  this  science  to  the 
primitive  savans  of  Chaldaea,  and  this  is  ascertained  by  the  fact 
that  our  actual  constellations  exactly  agree  with  those  of  the  an- 
cient Chaldeans  and  Egyptians, 


On  a  Properly  of  the  Iseniropic  Curve  /or  a  Perfect  Gas 
as  drawn  upon  the  Ther^Jiodynaynic  Surface  of  Pressure^ 
Volume y  and  Temperature,* 

By  Francis  E.  Niphbr. 

The  equation  of  this  thermodynamic  surface  is 

pv  =  RT,      .         .         .         .        (i) 

where  /,  v^  Z*  represent  the  pressure,  volume,  and  absolute  tem- 
perature, and  where  R  is  directly  proportional  to  the  volume  of 
a  unit  mass  (or  inversely  proportional  to  the  density)  of  the  gas 
at  a  standard  temperature  and  pressure. 
By  differentiation  (i)  becomes 

dp  =z       -dT  ^ dv  .    .         .         .       (2) 

For  convenience  putting 


♦  Read  April  3,  1882. 
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and  (2)  becomes 

dp  =  AdT  «  Bdv  .  (3) 

1°.  To  find  the  direction  of  maximum  slope  with  respect  to  the 
V  T  plane  at  any  point  on  the  surface.  For  this  purpose  pass  a 
plane  through  any  point  in  the  surface,  and  at  right  angles  to  the 
vT  plane.     Its  trace  upon  the  z^Z' plane  is 

T=  ^  -^  av,  '  .         .         .       (4) 

/  being  indeterminate  ;    where  a  is  the  tangent  of  the   angle 
which  the  trace  makes  with  the  v  axis,  or 

^  =  ^ (5) 

From  (3)  and  (5)  we  have 

dp  =  {Aa  ^  B)  dv  .       .         .         .       (6) 

Calling  S  the  slope  of  any  element  of  the  intersection  of  the 
plane  and  the  surface,  dz  being  the  projection  of  the  element  on 
the  V  T  plane,  we  have 

^"5^  "  ^dv^  +  dl^'       •       •     ^^^ 

which  by  (5)  becomes 

dv  ^  I  -{-  a^ 

and  by  (6)  we  have  further 

Aa-  B  ^ 

^=-7-3=.  ...      (8) 

In  determining  the  direction  of  maximum  slope  at  any  point, 
it  is  evident  that  A  and  B  will  be  constant,  which  gives  as  the 
required  condition. 


or 


dS 
da 

_   A  +  Ba  _ 
(i+a)J 

A 

0, 

Substituting  the  values  of  A  and  B^  we  have 
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«=---=:-—   =   tan  /  .         .  .        (9) 

T  p 

For  very  low  pressures,  the  direction  of  maximum  slope  -j- 

becomes  more  and  more  nearly  at  right  angles  to  the  plane  of 
^,  V  ;  while  for  high  pressures  this  direction  becomes  more  and 
more  nearly  parallel  to  the  plane  of  /,  v.  The  direction  of  maxi- 
mum slope  is  constant  along  a  line  of  constant  pressure. 

2°.  To  find  the  direction  of  the  isentropic  line  at  any  point  on 
the  surface,  as  related  to  the  direction  of  .maximum  slope  deter- 
mined in  (9). 

Poisson's  equation : 

Z*!;*"^  =  const.  .         .         .       (10) 

is  a  projection  of  the  isentropic  line  upon  the  plane  of  z;  T',  >^ 
being  the  ratio  of  the  specific  heats  =  i«4i' 

Calling  a'  the  tangent  of  the  angle  which  any  element  of  this 
projection  makes  with  the  v  axis,  we  have 

a'=  -—  =r  tan  /  . 
av 

This  value  of  a'  is  obtained  by  difterentiating  (10)  and  is  found 
to  be 

^=  .T.ik_iy=_^(k-i).    .   (u) 

av  V  K 

Here  also  the  condition  of  constant  pressure  gives  a  constant 
value  for  a'.  Hence,  at  any  point  along  any  line  of  constant  press- 
ure the  projection  of  an  element  of  the  isentropic  line,  upon  the 
V,  T  plane,  makes  a  constant  angle  with  the  projected  line  of 
greatest  slope  at  the  same  point. 

From  equations  (9)  and  (11)  it  follows  that 

k     I 
tan  /'  = ;     .        .         .         .     (12) 

tan  I 

from  which  it  will  appear  that  for  either  very  high  or  very  low 
pressure  the  isentropic  line  runs  at  right  angles  to  the  direction 
of  greatest  slope.  The  condition  that  it  shall  coincide  with  the 
direction  of  greatest  slope  is 

tan/'=^:^— i   =:  f^, 
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or 

/•=;^.  .       .       .    (x3) 

For  air  this  pressure  is  about  3.3  millimeters  of  mercury,  and 
for  other  gases  it  is  proportional  to  the  volumes  of  a  unit  mass,  at 
a  standard  temperature  and  pressure. 

The  thermodynamic  surfaces  of  various  gases  will  lie  the  one 
above  the  other,  those  having  the  largest  value  of  R  being  upper- 
most. If  we  now  substitute  the  value  of/'  of  (13)  in  the  origi- 
nal equation  of  the  surface,  we  have  . 


z;  =  yjk^i  Z*,  ...     (14) 

which  is  independent  of  R,  Hence,  for  all  gases  which  follow 
the  law  represented  in  (1)  the  lines  on  their  respective  surfaces 
where  the  isentropic  lines  coincide  with  the  direction  of  maximum 
slope  (13),  will  all  lie  in  a  common  plane  passing  through  the 
axis  of  P  and  at  right  angles  to  the  plane  of  v  Z*,  its  trace  upon 
the  latter  plane  being  represented  by  (14). 

If  the  gases  have  a  common  temperature  while  in  this  condi- 
tion, (14)  shows  that  they  will  also  have  a  common  density, 
which  when  Z*is  273°  will  be  o.^^^q^^^  grammes  to  the  cubic 
centimeter. 

It  will  be  observed  that  for  air,  the  pressure  indicated  in  (13) 
is  practically  the  same  as  that  at  which  Maxwell's  law  for  vis- 
cosity begins  to  fail.  This,  however,  is  a  mere  coincidence,  as 
the  two  phenomena  have  nothing  in  common,  as  is  evident  both 
from  theoretical  considerations  and  from  experimental  results. 

Washington  University,  March  30,  1882.  • 
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The  original  Egyptian  names  of  the  Planets^  according 
to  a  Turin  papyrus^  and  some  new  Planetary  Configu- 
rations. 

By  Prof.  Gust.  Seyffarth,  Phil.  &  Theol.  D. 

The  question  how  the  Egyptians  called  and  represented  their 
seven  planets — Saturn  (b),  Jupiter  (^),  Mars  (/),  the  Sun  (©), 
Venus  (9),  Mercury  (S),  the  Moon  (D) — as  they  were  com- 
monly enumerated  according  to  their  apparent  velocities,  interests 
not  only  all  professed  Egyptologists  and  astronomers,  but  in  gen- 
eral every  friend  of  science.  It  involves  the  key  to  the  astrono- 
mical monuments  of  the  Egyptians,  Greeks,  Romans,  etc.,  and 
the  emendation  of  the  whole  of  the  usual  ancient  chronology. 

First,  all  ancient  classic  astronomers  report  that  the  1 2  signs 
of  the  Zodiac  passed  for  the  houses  of  the  planets,  and  hence  the 
names  and  emblems  of  the  zodiacal  segments  depend  on  the  names 
and  emblems  of  the  planets. 

Further,  Jamblicus,  apart  from  other  authorities,  bears  witness 
to  the  fact  that  the  ancient  Egyptians  worshipped  only  two  classes 
of  higher  deities — the  seven  planets,  called  Cabiri,  i.e.  the  mighty 
ones,  and  the  12  signs  of  the  Zodiac,  the  so-called  12  great  gods. 
The  passage  is  to  be  seen  in  vol.  i.  p.  358,  of  these  Transactions. 
The  same  we  read  in  Apollonius  Rhodus,  v.  262  :  AiyuitTiOi  —  xa 
dwdexa  ^wdca  &eou^  ^ouXalou^  npoaayopeuacvf^  roue  <?«  TrkapTJza^ 
^a68o(f6pou(;.  Accordingly,  the  names  and  emblems  of  the  plan- 
ets will  inform  us  what  the  numberless  mythological  images 
occurring  on  Egyptian  monuments  and  papyrus-scrolls  refer  to. 

Besides,  Plutarch  (De  Is.  p.  377),  Aristotle  (Met.  xi.  8),  Cicero 
(N.  D.  i.  30,  ^^  quot  hominum  linguce^  tot  nomina  deorum^*  and 
N.  D.  i.  10),  Seneca  (iv.  7,8),  Porphyrius  (De  Abst.  iv.  9),  Jere- 
miah (li.  7  ;  X.  2),  unanimously  testify  (see  their  words  in  these 
Transactions,  vol.  i.  p.  357,  381)  that  all  nations  of  old  worship- 
ped the  same  deities,  namely,  the  seven  planets,  to  which  some- 
times the  god  of  the  Earth  was  added,  and  the  1 2  constellations 
of  the  Zodiac.  Consequently  the  Egyptian  deities  must  bring  to 
light  what  all  other  pagan  deities,  particularly  those  mentioned 
in  the  Old  and  New  Testaments,  properly  signified.  Vice  versa^ 
sometimes  the  Greeks  and  Romans  explain  Egyptian  deities  by 

iv— 3— 2 
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paralleling  them  With  their  own  already  known  gods  and  god- 
desses. 

Add  to  this  what  history  reports  concerning  the  multitude  of 
astronomical  inscriptions  preserved  in  Egypt,  and  their  antiquity. 
Diodorus  of  Sicily  (i.  8i,  83)  narrates  that  Egyptians  have,  times 
immemorial  since,  preserved  innumerable  astronomical  observa- 
tions (rac  ^^pi  ixd(TTwu  dtrrpwu  dvayfjaifd^^  if  irwv  dntarwv  rw 
nkijOu  (fU/AxTOum).  Simplicius  (p.  27)  testifies  that  the  same 
preserved  astronomical  observations  2,oco  years  old.  In  Cicero's 
Divinatio  we  read  the  following :  Principio  Assyrii —  irajectio- 
ties  motusquc  stellarutn  observarunt^  quihus  notatis^  quid  cuique 
signijicareiur  memoria  prodiderunt. — Eandem  artetn  ^E^gyp- 
Hi  longinquitate  temporum  m^VMEBABiLiBus  pcene  scecults con- 
secuti  putantur.  The  same  is  confirmed  by  Aristotle  (De  Ccelo, 
ii.  12).  Indeed  a  great  many  of  such  Egyptian  monuments  have 
been  published  already  in  the  "  Description  de  Tfigypte,"  Rosel- 
lini's  "Monumenti  del*  Egitto  e  della  Nubia,"  Burton's  "Excerpta 
hieroglyph ica,"  Champollion's  '' Monuments  de  I'figypte,"  Lep- 
sius's  '^-^gyptische  Denkmaeler,"  and  the  like.  Besides,  nearly 
all  Egyptian  museums  in  Europe  and  America  preserve  similar 
antiquities,  going  back  from  Constantine  toMenes.  And  all  these 
numberless  very  old  relics  of  Egyptian  wisdom  would  remain 
inexplicable  forever,  or  at  least  doubtful,  had  Providence  not 
preserved  a  papyrus-scroll  on  which  the  elements  of  Egyptian 
astronomy  are  clearly  and  reliably  recorded. 

Finally,  it  is  universally  known  that  the  history  of  Egypt,  from 
the  fathers  of  the  Church  down  to  this  day,  has  been  a  very  chaos. 
Since  1839  more  than  30  Egyptian  chronologies  have  emerged, 
none  of  which  refers  the  beginning  of  the  kingdom  of  the  Phara- 
ohs to  the  same  year ;  e.g.  they  refer  Menes  to  -.6467  (Henne), 
5C67  (ChampoUion),  5773  (Lesueur),  5702  (Boeckh),  5652  (He- 
kekyan  Bey),  5613  (Unger),  5303  (Henry),  4915  (Lenormant), 
4S90  (Baruchi),  5455  (Brugsch),  4400  (Pickering),  4175  (Louth), 
3895  (Hincks),  3892  (Lepsius),  3623  (Bunsen),  3187  (Mayer), 
2785  (C.  Gumbach),  2781  (Uhlemann),  2717  (Poole),  2700  (Glid- 
don),  2400  (Prichard),  2387  (Knoetel),  2330  (Wilkinson),  2224 
(Palmer),  2182  (Hofmann),  and  so  on.  See  Wuttke's  Gesch.  der 
Schrift,  Leipz.  1872,  p.  488.  This  confusion,  however,  is  much 
more  enormous  indeed  ;  because  from  Menes  to  the  Lagides  there 
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is  not  even  a  single  one  of  Manetho's  31  dynasties  and  of  his  300 
kings  placed  in  the  same  year  by  the  said  authors.  How  came  this 
to  pass?  Manetho's  Grecian  history,  written  in  Greek  for  Ptole- 
mseus  Philadelphus,  280  B.C.,  perished,  and  we  possess  only  a  few 
excerpts  preserved  by  Josephus,  Julius  Africanus,  Eusebius  and 
his  Armenian  translator.  None  of  these  authors  says  with  so 
much  as  a  word  whether  Manetho's  dynasties  had  ruled  one  after 
the  other,  or  simultaneously.  The  aforesaid  chronolpgers,  how- 
ever, preposterously  stated  all  Manethonian  dynasties  to  have  been 
successive  ones.  The  Vetus  Chronicon,  it  is  true,  reports  that  the 
first  13  Egyptian  dynasties  ruled  simultaneously  in  different  pro- 
vinces ;  but  Syncellus,  who  saved  the  Vetus  Chronicon,  being  a 
father  of  the  Church,  was  charged  with  having  committed  a  pious 
fraud,  and  therefore  his  report  that  Menes  reigned  since  the  be- 
ginning of  the  first  Canicular  period  in  2780 B.C.  was  condemned. 
Besides,  Josephus,  Julius  Africanus,  Eusebius  and  his  translator 
refer,  nearly  in  all  instances,  to  the  same  dynasty  and  the  same 
king's  difterent  reigning  times ;  and  hence  the  present  unparal- 
leled chaos  of  Egyptian  history  is  natural. 

It  being  evident  that  upon  the  Egyptian  names  of  the  planets  it 
depends  to  understand  the  Egyptian  names  and  emblems  of  the 
signs  of  the  Zodiac,  to  explain  the  religions  and  the  deities  both 
of  the  Egyptians  and  all  other  pagan  nations,  to  decipher  numer- 
ous planetary  configurations  of  old,  to  destroy  a  hundred  aerial 
castles,  and  to  restore  the  real  history  of  Egypt,  etc.,  it  is  worth 
while  to  examine  a  papyrus  which  clearly  and  reliably  furnishes 
the  required  information. 

I.    The  Names  and  Emblems  of  the  Planets. 

In  1826,  during  my  researches  in  the  Museum  of  Turin,  I  was 
informed  that  this  institution  preserved  a  large  chest  containing 
half  a  million  of  papyrus  fragments,  already  examined,  two  years 
earlier,  by  Champollion  of  Paris.  On  looking  at  them  I  noticed 
at  a  glance  that  many  of  them  once  belonged  to  a  historical  papy- 
rus similar  to  Manetho's  history.  Hence  I  resolved  to  reexamine 
the  same  chest,  and  to  reunite,  as  far  as  possible,  the  dismembered 
pieces,  which  was  done  after  six  weeks  of  arduous  toil.  This  is 
the  origin  of  the  so-called  autograph  of  Manetho  at  Turin,  soon 
after  (but  in   many   places  incorrectly)  published   in  Lepsius's 
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"  Auswahl  yEgyp.  Urkunden."     He  did  not  add  one  word  of 
interpretation   or   make  use  of  its   contents  in  publishing  his 
Egyptian   Chronology,   because  it   is  easier  to  copy,   more  or 
less  correctly,  Egyptian  inscriptions  instead  of  translating  them. 
Other  particulars  will  be  found  in  these  Transactions,  vol.  iv. 

P 

The  hieratic  papyrus  under  consideration  begins  the  history  of 

Egypt,  like  the  Greek  Manetho,  with  the  reigning  of  Vulcan,  the 
creator  of  the  world.  After  him  we  see  the  names  of  the  7  great 
gods,  the  Cabiri,  i.e.  the  seven  planetary  gods,  called  regents. 
The  next  class  of  Egyptian  princes,  Manetho's  heroes,  or  1 2  Se- 
midei,  are  the  12  gods  of  the  Zodiac,  the  wardens  of  the  houses 
of  the  planets.  These  two  divine  dynasties  are  then  followed  by 
Manetho's  human  kings  of  the  first  Egyptian  dynasty :  Menes, 
Athothes,  etc.  These  mythological  dynasties,  moreover,  are 
divided  from  each  other  and  accompanied  by  fabulous  ciphers^ 
referring  to  their  astronomical  reigning  times,  which  are  irrele- 
vant. The  name  of  each  king  occupies  a  peculiar  line  on  the 
Turin  papyrus,  and  in  thcJ  same  order  in  which  they  are  repre- 
sented on  our  Plate,  line  i.,  Nos.  7,  6,  5,  4,  3,  2,  i.  The  same 
names,  hieroglyphically  represented,  will  be  found  on  Plate  I. 
underneath  the  hieratic  groups.  The  following  is  their  gramma- 
tical interpretation : 

No.  7,  which  is  the  first  regent  of  this  planetary  dynasty,  cor- 
responds to  Manetho's  Kpovo^^  Saturn,  and  from  Joh.  Malala 
(Cramer's  Anect.  Par.  ii.  p.  385)  we  learn  that  the  Egyptians 
called  Saturn  A'jyff,  from  which  the  corrupted  Coptic  word  cmot, 
CHT  (sev),  time,  originated,  because  -r  after  vowels  sounds  v;  and 
k^  being  softened,  becomes  s„  Comp.  ciot,  star,  the  ancient  33 
(kab),  star,  apart  from  a  hundred  similar  words.  Besides  xpdpo^ 
and  jf/>6voc  are  notoriously  the  same  words.  Moreover,  the  gan- 
der Rcitecoojc,  the  Greek  yfjyv,  sounds  k^  and  not  always,  as  the 
Champollionists  imagine,  s.  For  our  Plate  11.  iv.  v.  vii.  No.  10, 
expresses  the  same  word  gander  by  the  arms,  and  his  substitute, 
the  egg^  notoriously  signifying^,  .k,  (See  the  author's  Gram. 
yEg.  p.  65.)  Hence  our  group  is  to  be  spelled  ^3,  like  xijS^  the 
aforesaid  name  of  Saturn,  corresponding  with  the  Hebrew  and 
Arabic  po  (kina-n),  Saturn.  The  added  figure  of  a  man  (p*^M.) 
forms  the  word  the-man-of-time,   and   this  is  apparently  xpovo^^ 
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^povo^.  The  following  deities,  Jupiter,  Mars,  Venus,  Mercury, 
and  the  Moon,  are  on  our  papyrus  enumerated  according  to  their 
apparent  velocities ;  because  the  revolution  pf  Saturn  is  the  long- 
est, that  of  the  Moon  the  shortest. 

No.  6,  the  planet  next  to  Saturn,  Jupiter,  is  Manetho's  ^  Ompt^^ 
the  old  Hosiris.  Indeed,  the  throne  ^icft,  the  Hebrew  KD3  (kisse), 
signifies  hs  in  Hisis  and  other  words.  The  eye  (Plutarch  Is.  lo, 
355)  expresses  ar.  Hence  the  fig^ire  of  a  man  forms  with  the 
preceding  hs  ar  the  name  ^^MftpiiSi,  the  sitter  or  judge,  punisher. 

No.  5,  a  man  with  the  head  of  the  Tapir  Indicus,  represents 
Mars,  the  next  planet  after  Jupiter.  The  tapir,  a  kind  of  hog, 
the  Greek  ^wc,  the  Latin  sus^  the  corrupted  ^shco,  expresses  ss  in 
Sesos-tris  and  s  in  Osimanthyas  (Gram.  -/Eg.  p.  62),  because 
^iK  u|iui,  the  man  of  vengeance,  characterizes  the  god  of  war. 
Mars. 

No.  4,  the  sparrow-hawk,  stands  very  often  instead  of  the  let- 
ters kry  in  later  times  pronounced  ^r,  e.g.  in  Horus  (Gram.  -^g. 
p.  69),  expresses  different  words  containing  the  same  letters  kr. 
Hence  we  have  here  the  word  ^ml  (r«p«,  ac^pft,  iny  (kahar), 
urdere,  fulgere,  which  are  epithets  applicable  to  Venus. 

No.  3,  the  well  known  ibis,  an  emblem  of  Mercury,  Thoth, 
expresses  very  often  a/,  tt  (Gram.  -^g.  p.  67),  hence  ^^T-^HHT€, 
snvisibilist  because  Mercury  is  commonly  invisible ;  and  there- 
fore, as  the  joined  figure  of  an  ape  demonstrates.  Mercury  was 
frequently  designated  by  the  figure  of  an  ape  (P|13,  kop,  XTJnoz)  for 
expressing  nsn  (chapa),  x*"»  tegere^  obscurare,  Comp.  Euseb. 
P.  E.  i.  9,  p.  31  :  0(o&  "^Epprjv  ''AVJjyvsc  p^Tiippaaav,  Syncel.  i. 
172  (Dind.)  :  \1d(60rj^  .   .   .  ohzo^  kppr^i^euevou  "^Eppoyevrj^, 

No.  2  signifies  the  Moon,  because  she  follows  Mercury.  The 
group  itself,  however,  contains  the  name  of  king  Menes,  which 
signifies  the  son  of  the  Moon ;  to-wit,  the  pedestal  or  step,  com- 
monly underlying  the  throne  of  Osiris,  being  called  mori,  scala^ 
very  often  replaced  by  an  ostrich  feather  (m&^i,  ancient  jiii«^j6i), 
•expresses  the  word  yo  (mag),  magnus^  related  with  piyoL^^  >*.hu|. 
Grammat.  -^g.  p.  93,  No.  483.  The  sickle  (^jd,  magal,  m^j^otA, 
jui'^cupa)  expresses  iidxao^  beatus^  de  fundus^  and  then  the  deified 
soul  of  the  defunct.  Hence  the  first  part  of  this  group  signifies  the 
great  Manes,  i.e.  Menes,  the  progenitor  of  the  Egyptian  nation. 


41^  T«A5fS.  ST.  LOUIS  ACAD.  SClSSfCX. 


The  oiitrich  feather  (jm^bi,.  the  equivalent  of  the  step  jm^bi), 
ezpre^es  likewise  nt i.  and  hence  the  name  of  the  Moon.  **Maja'^ 
fsmmcta),  -*the  mother  c^  Mercury*  (the  ancient  Moon),  related 
with  Maga.  That  the  ostrich  feather,  followed  bj  die  letters  ikn^ 
*!«■■.  L«.  ;o&^i;,  signifies  the  moon,  will  be  seen  on  our  PI.  11.  iv.  t. 
▼i.  vii.  No.  5.  The  following  viper  «ia4»pft  very  often  expressing 
kr  (Gram.  --tg.  p.  73,  No.  326)  gives  the  word  "rz  (gul)-  «>«>C? 
the  cormpted  fiNpi-  The  whole  of  the  group,  dien.  contains  the 
Mlcmins^  sentence :  the  great  Planes,  the  son  of  the  Maja  geni- 
crix :  i.e.  Menes.  the  son  of  the  Moon. 

No.  I,  finallv.  must  contain  the  name  of  the  resting  planet,  that 
of  the  Sun.  Indeed,  since  the  sparrow^iaw^k  signifies  a  variety 
of  words  containing  Jkr.  as  we  have  seen  on  p.  415.  we  obtain  by 
if  the  notorious  name  of  the  sun  -^rr  icbur...  zvooc.  9p*^  >p*^)» 
'7//o^  (xr/Am^),  sol,  (kol),  &c.  All  these  synonyms  refer  to  the 
root  -rfp*.  3KCp<,  ^p  rkals).  imr  ^kohar;.  -r-  •Jeer;,  lucere,  splen-^ 
dere.  urere.  The  appended  scourge.  aXini.  furnishes  the  word 
TUffHcif^  the  corrupted  igopn.  princeps.  by  which  the  sparrow- 
hawk  of  the  Sun  was  distinguished  from  that  of  Venus.  No.  4. 
Comp.  Antonius  Lib.  Fab.  xxviii.  The  following  words  tri  and 
sh^  belonging  to  the  roots  ep«.  "irr  {flxaYjingere.  creare^  and  vi07» 
validus^  Signify  the  sun.  as  the  mighty  creative  power. 

These  are,  then,  the  primitive  Egyptian  names  of  the  seven 
planets,  so  long  sought  for.  on  which  a  new  series  of  important 
discoveries  depends. 

In  the  next  place,  it  must  be  borne  in  mind  that  the  Egyptians 
represented  the  planets  not  only  by  their  common  names  but  also 
by  their  emblems,  as  has  been  explicitly  demonstrated  in  the 
author's  Astronomia  ^^gyptiaca  :  to-wit,  according  to  Egyptian 
philosophy,  each  planet  presided  over  a  number  of  natural  objects,, 
which  were  called  its  ^^  ducatus."  To  the  ducatus  of  a  certain 
planet  all  the  animals,  trees,  and  other  phenomena,  were  num- 
bered which  appeared  most  related  with  the  true  or  imaginary- 
nature  of  the  planet.  Hence  the  different  animals  kept  in  the 
Egyptian  temples  of  different  deities,  and  hence  the  strange  gods 
and  goddesses  ornamented  with  peculiar  animal  heads,  plants^ 
and  the  like,  are  to  be  explained.  The  same  we  find  in  Greece 
and  Italy,  e.g.  the  eagle  associated  with  Jupiter,  the  owl  conjoined 
with  Minerva. 
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The  seven  emblems  of  the  seven  planets*  opposed  to  their  com- 
mon names  (Plate  I.  L  ii),  are  taken  from  the  great  Turin  Hym* 
nologium  (Lepsius's  Todtenbuch,  PI.  LX.  &  LXI.)  Each  of  them 
holds  two  knives,  called  at.OT.  in  order  to  express  the  word  rot, 
planet. 

Saturn  (No.  7)  is  symbolized  by  a  crocodile^  because  Saturn 
was  presumed  to  be  a  destructive  deity^  like  the  crocodile. 

Jupiter  was  the  god  of  the  priests,  judges,  kings  (Astronomia 
^gyp.  p.  198),  and  hence  his  emblem  was  the  figure  of  a  priest 
(No'  6). 

Mars,  the  god  of  war,  violence,  murder,  and  the  like,  was  mor- 
tiferous  like  the  viper,  and  hence  the  figure  of  a  viper-headed 
man  was  his  symbol  (No.  5). 

Venus,  the  star  of  love,  is  characterized  by  a  cat,  this  animal 
resembling  the  nature  of  Venus  (No.  4),  called  Hathor.  Comp. 
^n  (katul).  Kater,  cat. 

Mercury,  always  accompanying  the  sun  and  imitating  its  mo* 
tions,  is  very  con-^niently  represented  by  the  figure  of  an  ape, 
because  the  latter  likes  to  imitate  the  actions  of  his  master  (No.  3), 
Besides,  the  ape  ^'O  (kop),  x^?roc,  signifies  syllabically  nsn  (kap), 
obscurusy  because  Mercurv'  is  seldom  visible. 

The  moon's  house  in  the  Zodiac  was  originally  expressed  by 
a  lioness,  and  hence  it  is  evident  that  this  animal  must  have  be* 
longed  to  the  ducatus  of  the  moon.  The  affinity  of  the  queen  of 
the  animals  to  '*  the  queen  of  heaven"  needs  no  demonstration. 

The  figure  of  a  turtle-headed  man  must,  finally,  refer  to  the  sun, 
but  it  is  not  clear  why  the  ancients  symbolized  the  sun  by  a  tur- 
tie.  Greek  mythology  gives  Apollo  Musagetes,  i.e.  the  Sun-g&d, 
the  turtle,  because  he  formed  out  of  the  latter  the  first  lyre.  Is  it 
the  globular  form  of  the  turtle  and  the  sun  which  gave  rise  to  this 
symbolization  ? 

The  next  principal  question  is,  How  did  the  Egyptians  call 
and  symbolize  the  1 2  signs  of  the  Zodiac  ?  —  to  which  we  now 
proceed. 

II,    T7u  Nam^s  and  Emblems  of  the  12  Signs  of  the  Zodiac. 

It  is  to  be  remembered  that  all  ancient  nations  called  the  signs 
of  the  Zodiac  the  houses  of  the  planets,  and  it  is  well  known  what 
planets  the  single  signs  presided  over.     The  whole  Zodiac  was 
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divided  into  two  equal  parts,  which  touched  each  other  in  the 
points  of  the  winter  and  summer  solstices,  as  follows :  The  plan- 
ets Saturn,  Jupiter,  Mars,  Venus,  and  Mercury,  possessed  each 
two  houses,  one  east,  the  other  west  of  the  winter  solstice,  as 
here  shown,  the  Sun  and  the  Moon  receiving  only  one  sign  each. 

Aqua-  Capri-  Sag  it*    Scor- 
rius.  cornus.  tariua.    pio.    Libra.  Virgo. 

»         VJ  /     ♦  ^        life         ^ 

h         %         ^         9         »         © 

It  is  apparent  that  the  same  symbolism  which,  e.g.,  made  the 
crocodile  an  emblem  of  Saturn,  the  lion  that  of  the  Moon,  &c., 
selected  the  animals  symbolizing  our  signs  of  the  Zodiac ;  for 
Sagittarius  belonged  to  the  ducatus  of  Mars,  Gemini  character- 
ized Venus  genitrix,  and  so  in  all  other  cases.  By  the  way,  the 
fact  that  the  originator  of  the  Zodiac  put  the  winter  solstice  be- 
tween Aquarius  and  Pisces,  the  houses  of  Saturn,  etc.,  brings  to 
light  the  fact  that  our  Zodiac  must  have  been  invented  about  that 
time  when  the  winter  solstice  lay  between  the  houses  of  Saturn, 
the  constellations  of  Aquarius  and  Pisces.  In  consequence  of  the 
precession  of  the  fixed  stars  the  vernal  equinoctial  point  lies  to- 
day in  the  midst  of  the  constellation  Pisces,  consequently  about  73® 
west  of  its  original  point ;  therefore  our  Zodiac  must  have  been 
arranged  about  the  year  5800  B.C. 

Concerning  the  names  and  emblems  of  the  signs  of  the  Zodiac 
on  the  Turin  papyrus,  It  is  to  be  lamented  that  they  are  broken 
off,  except  the  first.  Since  this  first  part  of  the  Zodiac  is,  on  our 
papyrus,  expressed  by  the  sparrow-hawk,  the  emblem  of  Venus 
(PI.  I.  1.  ii.  4),  and  since  all  nations  commenced  the  Zodiac  with 
the  vernal  equinoctional  point,  it  is  evident  that  the  figure  of  the 
said  sparrow-hawk  represented  the  first  sign  of  the  Zodiac,  the 
house  of  Venus,  Gemini,  the  first  sign  after  the  vernal  equinoctial 
point  in  5800  B.C. 

Manetho's  copiers  and  the  Vetus  Chronicon  specify  8  Semidei 
or  Heroes  after  the  7  Cabiri,  referring  to  the  12  signs  of  the  Zo- 
diac;  but  their  catalogues— ///>3}C,  *^'^J^«'-'^^C,  '  Ihpax)S^(:^  Wno/lcoi^^ 
Wfifitov^  Tcdor^^^  l\offo<:^  Ze,\)(:  —  are  apparently  incomplete,  and 
the  orders  of  these  deities  differ  in  some  instances.  7c06rj(;  is 
identified  both  with  Tulis  or  Tutis  and  ^ A\^ooSc(:^  besides  he  stands 
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before  Ares ;    Zeo^  is  called  Osiris.   The  specified  Semidei  refer 
probably  to  the  :  2  signs  as  follows : 

Slssn         8        vxc»vj/ni^^ 

Ann.                                      Am-  Hercii- 
bis.     Apollo.      Mars.       mon.  Osiris.   Sosos.    Tithoes.    les. 

At  present,  therefore,  the  shortest  way  for  determining  the 
names  and  emblems  of  the  wardens  of  the  1 2  signs  of  the  Zodiac 
is  to  examine  the  astronomical  inscriptions  on  which  the  12  signs 
of  the  Zodiac,  according  to  their  order,  are  represented.  Of  this 
description  is  the  sarcophagus  at  Leeds,  England,  explained  in 
these  Transactions,  vol.  i.  p.  356.  I  am  sorry,  however,  that  the 
inscription  on  the  right  hand  side  of  the  mummy-coffin  was  there 
represented  incorrectly,  because  Mr.  W.  Osborne  in  his  pamphlet 
entitled  "An  Account  of  an  Egyptian  Mummy,"  etc.,  Leeds,  1828, 
had  failed  to  publish  an  exact  copy  of  that  part  of  the  monument. 
In  i860  Mr.  Henry  Denny,  then  the  meritorious  Secretary  of  the 
Leeds  Philosophical  and  Literary  Society,  who  died  this  year, 
was  so  kind  as  to  send  me  a  new  and  complete  copy  of  the  im- 
perfectly represented  inscription  on  the  right  side  of  the  coffin, 
which  copy  is  to  be  found  in  my  Bibliotheca  -^gyptiaca  manu- 
scripta,  vol.  xiv.  p.  11,  544.  According  to  this  new  copy,  the 
inscription  on  the  right  hand  side  of  the  coffin  has  been  litho- 
graphed on  our  Plate  1.  xi. 

This  coffin  representing  on  both  sides  the  12  signs  or  houses  of 
the  planets  according  to  their  common  order,  it  will  be  an  easy 
matter  to  determine  nearly  all  names  and  en^blems  of  the  signs 
of  the  Zodiac.  Remember  that  the  cup  (1.  ii.  a.  5),  called  «^noT, 
expresses  syllabically  n^a  (^efk),  «^6ht,  ^tht,  mansio  ;  conse- 
quently, the  5  figures  bearing  this  goblet  on  their  heads  (1.  ix.  6, 
and  1.  xi.  3,  4,  5,  8)  must  be  signs  of  the  Zodiac  ;  and  since  the 
latter  run,  on  both  sides  of  the  coffin,  from  the  head  to  the  foot,  in 
the  following  direction,  »=2=,  *njj,  3^^  21^^  1^  y  x\T'.  «S  U\  :^*, 
we  understand  easily  what  signs  are  signified  by  the  said  cup- 
bearing  figures,  and  their  names. 

L.  xi.  8,  spelled  wtu,  but  commonly  nnx,  is  the  well  known 
Egyptian  Aeyrtfoc,  Venus,  Urania,  the  sixth  sign  after  ^,  i.e.  CK^, 
the  house  of  Saturn.     See  my  Astron.  -^^Eg.  p.  137. 

L.  xi.  5,  spelled  nt,  signifies  Xyji^^  the  Egyptian  Bellona, 
accordingly  the  house  of  Mars,  namely,  8 .    See  my  Astron.  ^'Eg. 
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The  ostrich  feather  (jm.&iu),  the  equivalent  of  the  step  (jm.&ri)^ 
expresses  likewise  mk^  and  hence  the  name  of  the  Moon,  ''Maja"^ 
{sancta)^  "the  mother  of  Mercury"  (the  ancient  Moon),  related 
with  Maga.  That  the  ostrich  feather,  followed  by  the  letters  tkn^ 
^RHii,  i.e.  yuvfj^  signifies  the  moon,  will  be  seen  on  our  PI.  11.  iv.  v. 
vi.  vii.  No.  5.  The  following  viper  «^iv<opi,  very  often  expressing 
kr  (Gram.  Mg.  p.  73,  No.  326)  gives  the  word  i)iJ  (gul),  xopo^^ 
the  corrupted  vsHpi.  The  whole  of  the  group,  then,  contains  the 
following  sentence  :  the  great  Manes,  the  son  of  the  Maja  geni- 
trix  ;  i.e.  Menes,  the  son  of  the  Moon. 

No.  I,  finally,  must  contain  the  name  of  the  resting  planet,  that 
of  the  Sun.  Indeed,  since  the  sparrow-hawk  signifies  a  variety 
of  words  containing  >§r,  as  we  have  seen  on  p.  415,  we  obtain  by 
it  the  notorious  name  of  the  sun  i^n   (chur),  xupo^,  9p&  (Ap«^)^ 

^^oc  (ry7o;c),  sol,  (kol),  &c.  All  these  synonyms  refer  to  the 
root  <rep€,  acftpe,  ^p  (kala),  nny  (kobar),  iv  (jeor;,  lucere^  splen- 
dere^  urere.  The  appended  scourge,  ivAim,  furnishes  the  word 
xopapij^  the  corrupted  uiopn,  princeps^  by  which  the  sparrow- 
hawk  of  the  Sun  was  distinguished  from  that  of  Venus,  No.  4* 
Comp.  Antonius  Lib.  Fab.  xxviii.  The  following  words  tri  and 
j3,  belonging  to  the  roots  ^pe,  in  {fiMx:\  Jingere^  creare^  and  uiot, 
validus^  signify  the  sun,  as  the  mighty  creative  power. 

These  are,  then,  the  primitive  Egyptian  names  of  the  seven 
planets,  so  long  sought  for,  on  which  a  new  series  of  important 
discoveries  depends. 

In  the  next  place,  it  must  be  borne  in  mind  that  the  Egyptians 
represented  the  planets  not  only  by  their  common  names  but  also 
by  their  emblems,  as  has  been  explicitly  demonstrated  in  the 
author's  Astronomia  yEgyptiaca  ;  to-wit,  according  to  Egyptian 
philosophy,  each  planet  presided  over  a  number  of  natural  objects, 
which  were  called  its  "  ducatus."  To  the  ducatus  of  a  certain 
planet  all  the  animals,  trees,  and  other  phenomena,  were  num- 
bered which  appeared  most  related  with  the  true  or  imaginary 
nature  of  the  planet.  Hence  the  different  animals  kept  in  the 
Egyptian  temples  of  different  deities,  and  hence  the  strange  gods 
and  goddesses  ornamented  with  peculiar  animal  heads,  plants,, 
and  the  like,  are  to  be  explained.  The  same  we  find  in  Greece 
and  Italy,  e.g.  the  eagle  associated  with  Jupiter,  the  owl  conjoined) 
with  Minerva. 
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The  seven  emblems  of  the  seven  planets,  opposed  to  their  com- 
mon names  (Plate  I.  L  ii),  are  taken  from  the  great  Turin  H3an- 
nologium  (Lepsius's  Todtenbuch,  PI.  LX.  &  LXI.)  Each  of  them 
holds  two  knives,  called  scot,  in  order  to  express  the  word  rot, 
planet. 

Saturn  (No.  7)  is  symbolized  by  a  crocodile,  because  Saturn 
was  presumed  to  be  a  destructive  deity,  like  the  crocodile. 

Jupiter  was  the  god  of  the  priests,  judges,  kings  (Astronomia 
^gyp.  p.  198),  and  hence  his  emblem  was  the  figure  of  a  priest 
(No.  6). 

Mars,  the  god  of  war,  violence,  murder,  and  the  like,  was  mor- 
tiferous  like  the  viper,  and  hence  the  figure  of  a  viper-headed 
man  was  his  symbol  (No.  5). 

Venus,  the  star  of  love,  is  characterized  by  a  cat,  this  animal 
resembling  the  nature  of  Venus  (No.  4),  called  Hathor.  Comp. 
Jnon  (katul),  Kater,  cat. 

Mercury,  always  accompanying  the  sun  and  imitating  its  mo- 
tions, is  very  conveniently  represented  by  the  figure  of  an  ape, 
because  the  latter  likes  to  imitate  the  actions  of  his  master  (No.  3). 
Besides,  the  ape  f\^^  (kop),  X7jno(:^  signifies  syllabically  nsn  (kap), 
obscurus^  because  Mercury  is  seldom  visible. 

The  moon's  house  in  the  Zodiac  was  originally  expressed  by 
a  lioness,  and  hence  it  is  evident  that  this  animal  must  have  be- 
longed to  the  ducatus  of  the  moon.  The  affinity  of  the  queen  of 
the  animals  to  **the  queen  of  heaven"  needs  no  demonstration. 

The  figure  of  a  turtle-headed  man  must,  finally,  refer  to  the  sun, 
but  it  is  not  clear  why  the  ancients  symbolized  the  sun  by  a  tur- 
tle. Greek  mythology  gives  Apollo  Musagetes,  i.e.  the  Sun-god, 
the  turtle,  because  he  formed  out  of  the  latter  the  first  lyre.  Is  it 
the  globular  form  of  the  turtle  and  the  sun  which  gave  rise  to  this 
symbolization  ? 

The  next  principal  question  is.  How  did  the  Egyptians  call 
and  symbolize  the  1 2  signs  of  the  Zodiac  ?  —  to  which  we  now 
proceed. 

II.    The  Names  and  Emblems  of  the  12  Signs  of  the  Zodiac, 

It  is  to  be  remembered  that  all  ancient  nations  called  the  signs 
of  the  Zodiac  the  houses  of  the  planets,  and  it  is  well  known  what 
planets  the  single  signs  presided  over.     The  whole  Zodiac  was 
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divided  into  two  equal  parts,  which  touched  each  other  in  the 
points  of  the  winter  and  summer  solstices,  as  follows :  The  plan- 
ets Saturn,  Jupiter,  Mars,  Venus,  and  Mercury,  possessed  each 
two  houses,  one  east,  the  other  west  of  the  winter  solstice,  as 
here  shown,  the  Sun  and  the  Moon  receiving  only  one  sign  each. 

Aqua-  Capri-  Sagit-    Scor- 
rius.  cornus.  tarius.    pio.    Libra.  Virgo. 

C»       VJ         /    ♦  nij       =a:        njj 
h         %         %        9        ^        ® 

It  is  apparent  that  the  same  symbolism  which,  e.g.,  made  the 
crocodile  an  emblem  of  Saturn,  the  lion  that  of  the  Moon,  &c., 
selected  the  animals  symbolizing  our  signs  of  the  Zodiac ;  for 
Sagittarius  belonged  to  the  ducatus  of  Mars,  Gemini  character- 
ized Venus  genitrix,  and  so  in  all  other  cases.  By  the  way,  the 
fact  that  the  originator  of  the  Zodiac  put  the  winter  solstice  be- 
tween Aquarius  and  Pisces,  the  houses  of  Saturn,  etc.,  brings  to 
light  the  fact  that  our  Zodiac  must  have  been  invented  about  that 
time  when  the  winter  solstice  lay  between  the  houses  of  Saturn, 
the  constellations  of  Aquarius  and  Pisces.  In  consequence  of  the 
precession  of  the  fixed  stars  the  vernal  equinoctial  point  lies  to- 
day in  the  midst  of  the  constellation  Pisces,  consequently  about  72** 
west  of  its  original  point ;  therefore  our  Zodiac  must  have  been 
arranged  about  the  year  5800  B.C. 

Concerning  the  names  and  emblems  of  the  signs  of  the  Zodiac 
on  the  Turin  papyrus,  it  is  to  be  lamented  that  they  are  broken 
off,  except  the  first.  Since  this  first  part  of  the  Zodiac  is,  on  our 
papyrus,  expressed  by  the  sparrow-hawk,  the  emblem  of  Venus 
(PI.  I.  1.  ii.  4),  and  since  all  nations  commenced  the  Zodiac  with 
the  vernal  equinoctional  point,  it  is  evident  that  the  figure  of  the 
said  sparrow-hawk  represented  the  first  sign  of  the  Zodiac,  the 
house  of  Venus,  Gemini,  the  first  sign  after  the  vernal  equinoctial 
point  in  5800  B.C. 

Manetho*s  copiers  and  the  Vetus  Chronicon  specify  8  Semidei 
or  Heroes  after  the  7  Cabiri,  referring  to  the  12  signs  of  the  Zo- 
diac ;  but  their  catalogues— .-i/>3jc,  "Ai^ooSe^^  ' H^paxkr^^^  Wnoilcav^ 
\7////cfclj^,  Tcd6r^(:^  Iwao^y  Zsu^  —  are  apparently  incomplete,  and 
the  orders  of  these  deities  difier  in  some  instances.  Tedoij^  is 
identified  both  with  Tulis  or  Tutis  ^ind" Auou6(^,  besides  he  stands 
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before  Ares ;    Zeu^  is  called  Osiris.   The  specified  Semidei  refer 
probably  to  the  :  2  signs  as  follows : 
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At  presen(,  therefore,  the  shortest  way  for  determining  the 
names  and  emblems  of  the  wardens  of  the  1 2  signs  of  the  Zodiac 
is  to  examine  the  astronomical  inscriptions  on  which  the  12  signs 
of  the  Zodiac,  according  to  their  order,  are  represented.     Of  this 
description  is  the  sarcophagus  at  Leeds,  England,  explained  in 
these  Transactions,  vol.  i.  p.  356.     I  am  sorry,  however,  that  the 
inscription  on  the  right  hand  side  of  the  mummy-coffin  was  there 
represented  incorrectly,  because  Mr.  W.  Osborne  in  his  pamphlet 
entitled  "An  Account  of  an  Egyptian  Mummy,"  etc.,  Leeds,  1828, 
had  failed  to  publish  an  exact  copy  of  that  part  of  the  monument. 
In  i860  Mr.  Henry  Denny,  then  the  meritorious  Secretary  of  the 
Leeds  Philosophical  and  Literary  Society,  who  died  this  year, 
was  so  kind  as  to  send  me  a  new  and  complete  copy  of  the  im- 
perfectly represented  inscription  on  the  right  side  of  the  coffin, 
which  copy  is  to  be  found  in  my  Bibliotheca  yEgyptiaca  manu- 
scripta,  vol.  xiv.  p.  11,544.     According  to  this  new  copy,  the 
inscription  on  the  right  hand  side  of  the  coffin  has  been  litho- 
graphed on  our  Plate  1.  xi. 

This  coffin  representing  on  both  sides  the  1 2  signs  or  houses  of 
the  planets  according  to  their  common  order,  it  will  be  an  easy 
matter  to  determine  nearly  all  names  and  en^blems  of  the  signs 
of  the  Zodiac.  Remember  that  the  cup  (1.  ii.  a.  5),  called  «^noT, 
expresses  syllabically  nu  (^e/i),  ^vAht,  c^itht,  mansio  ;  conse- 
quently, the  5  figures  bearing  this  goblet  on  their  heads  (1.  ix.  6, 
and  1.  xi.  3,  4,  5,  8)  must  be  signs  of  the  Zodiac  ;  and  since  the 
latter  run,  on  both  sides  of  the  coffin,  from  the  head  to  the  foot,  in 
the  following  direction,  ^=2=,  *n,  '/,  ''V3,  ^CK  II  XS  T^  «S  U\  :^^ 
ive  understand  easily  what  signs  are  signified  by  the  said  cup- 
bearing  figures,  and  their  names. 

L.  xi.  8,  spelled  wtr,  but  commonly  nnr,  is  the  well  known 
Egyptian  M<fdo^,  Venus,  Urania,  the  sixth  sign  after  ^,  i.e.  c:?, 
the  house  of  Saturn.     See  my  Astron.  ^"Eg.  p.  137. 

L.  xi.  5,  spelled  «/,  signifies  Xy^i^^  the  Egyptian  Bellona, 
-accordingly  the  house  of  Mars,  namely,  8.    See  my  Astron.  .^g. 
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p.  136.     Comp.  Plutarch  Tim.  p.  21  ;  Nrjid^^  ^ EUrji^ttrTc^  \iOrjvd^ 
the  female  Mars,  Bellona. 

L.  xi.  4,  spelled  tgon,  950AR,  the  Hebrew  j^K  (Arag)^  denotes 
Venus,  the  maker  of  texturus^  because  she  was  the  CBcodespota 
of  n. 

L.  xi.  3,  spelled  kr-t  kt^  probably  otrpo-x,  (Rovpo)  rc^'V'  JH^ 
Cjada),  the  lord  or  queen  of  wisdom,  clearly  denoting  Thoth,  Her- 
mes, Mercury,  25. 

L.  ix.  6,  spelled  tbn  nhpt^  signifies  the  house  of  Jupiter,  Aries  ; 
for  tcAhh  is  notoriously  animal,  ^ft>ov,  and  the  globular  vase  («) 
with  the  clew  {hpf)  furnishes  the  words  n  ^otit  {capui)^  of  the 
regent.  The  clew  (^<onT,  ta,  bad),  expresses  very  often  na,  mem^ 
brum  ;  in  full,  hbt^  hpt^  and  never  o^  as  Champollion  imagined. 
Moreover,  the  planet  Jupiter  was  the  god  of  the  kings  (1.  ii.  6),. 
and  the  insignia  of  Jupiter  Ammon  were  the  horns  of  a  ram,  his 
emblem.  Hence  our  group  calls  Aries  the  animal  of  Jupiter. 
See  my  Astronom.  ^g.  p.  142.  Besides,  this  group  is  not  to  be 
confounded  with  that  of  L.  iv.  v.  vi.  5,  which  signifies  Kin  (thava), 
Capricornus,  the  other  house  of  Jupiter. 

Moreover,  the  Leeds  mummy-coffin  furnishes  many  other 
names  and  emblems  of  the  wardens  of  the  1 2  signs,  for  all  the 
names  and  figures  characterizing  a  certain  planet  are  CBcodes* 
potse  in  case  they  occupy  a  sign  of  which  the  same  planet  is  the 
warden.     We  specify  the  following : 

L.  ix.  3,  the  acknowledged  name  and  emblem  of  Mercury 
Anubis  is  25,  the  house  of  Mercury. 

*L.  ix.  4,  the  well  known-  name  and  figure  of  bn  nbt^  H^nitft,  phoe- 
nix (and  not,  as  Peyron  imagined,  hirundo)^  the  Latin  Venus^ 
called  hotAt,  textrix.  The  same  by-name  is  given  to  Venus  in 
L.  xi.4.,  because  she  moves  constantly  from  west  to  east  and  vice 
versa,  like  the  weaver's  shuttle.  Consequently  this  Venus  repre- 
sents the  warden  of  Gemini. 

L.  ix.  5,  the  house  of  Mars  (8),  as  we  have  seen,  is  occupied 
by  a  god  bearing  a  lotus-flower  (HHp-oc),  which  gives  the  word 
acop,  mighty,  an  epithet  of  Mars.  The  added  name  furnishes,  in 
the  next  place,  by  the  lute  ^i"^  (nobel),  the  word  ^33  (nibei;,  the 
despiser,  and  by  the  following  letters  amie  («kM«^pT«),  mighty,  the 
idea  being   "the  destroyer  of  the  mighty." 
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L.  xi.  13,  represents  Mars  in  the  house  of  Mercury  (^),  and 
this  sign  is  expressed  by  a  fence  (nn,  cheth),  including  a  sparrow- 
hawk  (Horus),  which  group  signified,  as  Plutarch  says,  domus 
mundana  Hori — Scorpio,  the  house  of  Venus.     Plate  I.  1.  iii.  6. 

All  these  names  and  emblems  of  the  signs  of  the  Zodiac  or 
their  wardens  are  confirmed  and  completed  by  many  other  astro- 
nomical inscriptions  representing  the  12  sigpis  according  to  their 
regular  order.  We  specify  the  sarcophagus  in  the  British  Muse- 
um, No.  23,  explained  in  my  "Berichtigungen  der  alten  Geschich- 
te,"  p.  169 ;  further,  the  sarcophagus  No.  3  of  the  same  museum, 
deciphered  in  the  same  Berichtigungen,  p.  174;  and  the  plane- 
tary configuration  of  Ptolemseus  Epiphanes,  represented  in 
Young^s  Hieroglyphics,  PI.  67.  . 

Having  thus  determined  the  elements  of  Egyptian  astronomy, 
namely,  the  primitive  names  and  emblems  of  the  7  planets  and 
those  of  the  1 2  signs  of  the  Zodiac,  we  proceed  now  to 

III.    The  Interpretation  of  sotPte  very  important  Planetary  Configura^ 

tions, 

.  A  planetary  configuration,  we  understand,  is  a  representation 
of  the  seven  planets,  Saturn,  Jupiter,  Mars,  Venus,  Mercury,  the 
Moon,  and  the  Sun,  together  with  the  segments  of  the  Zodiac, 
with  which  the  former  were  conjoined  at  a  certain  epoch  of  his- 
tory. In  order  to  understand  inscriptions  of  this  kind,  it  is  to  be 
borne  in  mind  that  the  ancients  were  ^in  the  habit  of  observing 
the  places  of  the  planets  on  the  cardinal  days,  and  recording  them 
in  their  temple  annals ;  that  they  fixed  the  longitudes  of  the  re- 
spective planets  according  to  the  movable  signs  of  the  Zodiac ; 
and  in  case  two  planets  occupied  the  same  sign,  then  they  speci- 
fied the  Decuriae  of  the  sign  in  which  the  respective  planets 
appeared :  to-wit,  each  sign  was  subdivided  into  three  parts  of 
10  degs.  each,  which  were  likewise  presided  over  by  the  planets, 
as  has  been  shown  specifically  in  the  writer's  Astronomia  ^g., 
PL  I.  E.g.,  the  first  sign  after  the  vernal  equinoctial  point  (T  0°) 
containing  the  Decuriae  of  'E)  >  ©»  9  ;  suppose  b  to  have  once 
occupied  the  Decuria  of  ? ,  but  2/  that  of  the  ©  in  T,  then  the 
Egyptians  represented  %  in  the  house  of  the  Sun,  but  ^2  in  that 
of  9.  All  these  particulars  have  been  handed  down  by  ancient 
astronomers,  especially  by  Firmicus  and  an  Egyptian   papyrus, 
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the  nativity  of  Anubis,  written  in  Greek.     See  my  Astron.  -/Eg. 
p.  213. 

How  important  all  such  planetary  configurations  are  for  an- 
cient history  and  chronology  needs  no  exposition  ;  for  the  Egyp- 
tians, Greeks,  and  Romans,  being  destitute  both  of  the  Copernican 
system  and  planetary  tables,  could  not  calculate  earlier  longitudes 
of  the  planets ;  the  places  of  the  planets  on  ancient  astronomical 
monuments  were  really  empiric  observations,  and  therefore  reli- 
able. It  is,  moreover,  an  easy  matter  to  determine  the  date  of 
any  ancient  planetary  configuration  by  means  of  our  planetary 
tables,  because  these  are  based  on  exact  modern  observations  and 
on  the  multiplication  table.  Besides,  no  ancient  planetary  con- 
figuration can  return  twice  during  a  period  of  2146  Julian  years. 
Suppose  Menes  to  have  settled  in  Egypt  on  that  day  in  which  the 
©  stood  in  n  o%  the  D  in  >J,  km  :»,  2/  in  n,  %  in  C»,  ?  in  ^9 
S  in  ^,  a  similar  planetary  configuration  could  return  only  after 
2146  years.  During  this  period  1 13  renewals  of  the  lunar  cyclus 
of  19  years,  74  revolutions  of  Saturn,  179  revolutions  of  Jupiter, 
67  revolutions  of  %  (of  32  years  each),  268  revolutions  of  ?  (of  8 
years  each,  and  165  revolutions  of  8  (of  13  years  each)  were  per- 
formed, the  fractions  being  neglected.  Supposing,  then,  Menes 
to  have  settled  in  Egypt,  as  the  ancients  report,  at  the  beginning 
of  the  first  Canicular  period,  and  on  that  day  the  planets  to  have 
stood  in  the  aforesaid  signs,  it  incontrovertibly  follows  that  Menes 
entered  Egypt  either  in  2780  or  634  B.C.  The  same,  of  course, 
is  the  case  with  all  other  planetary  configurations  of  the  ancients  ; 
none  of  them  could  occur  twice  during  2146  years.  See  the  au- 
thor's Astron.  -^g.  p.  50. 

By  the  way,  since  the  astronomers  maintain  that  the  accelera- 
tions of  the  moon's  motions  are  periodical  only,  and  that  they  are 
effected  by  the  attractive  powers  of  the  planets,  it  is  evident  that 
th6  perturbations  of  the  moon  by  the  planets  must  commence 
anew  as  soon  as  the  seven  planets  return  to  their  former  places 
after  2146  years;  during  which,  moreover,  the  precession  of  the 
fixed  stars  amounts  to  nearly  30  degrees,  an  entire  sign  of  the 
Zodiac.  It  is  strange,  indeed,  that  the  astronomers  from  Ptole- 
my to  this  day  failed  to  recognize  this  long  planetary  period,  and, 
whilst  determining  the  secular  accelerations  of  the  moon,  to  take 
it  into  account.     It  was  discovered  as  early  as  1846,  and  referred 
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to  the  ancient  twelve  ages  of  the  world.     See  the  author's  Chro- 
nologia  Sacra,  p.  189. 

i.    Planetary  Configurations  concerning  the  beginning  both  of  the  first 

Canicular  Period  and  the  Egyptian  Empire. 

At  present  there  are  14  monuments  known  on  which  the  plane- 
tary configuration  represented  on  our  Plate,  Nos.  iv.  v.  vi.  vii.,  has 
been  preserved.  They  have  been  copied  by  Lepsius  (Ueber  den  [?] 
ersten  aegyptischen  Goetterkreis  und  seine  geschictlich  [  ?.]  my- 
thologische  Entwickelung ;  Berlin,  1851),  and  published,  as  was 
natural,  together  with  a  totally  wrong  interpretation.  Lepsius, 
in  fact,  imagined  those  14  deities  to  have  been  the  i4(!)  aborigi- 
nal solar  deities  of  the  Egyptians.  It  is  only  strange  how  it  came 
to  pass  that  those  14  solar  deities  disappeared  since  the  year  3892 
B.C.,  and  finally,  in  2780  B.C.,  coagulated  to  one  clump. 

Since  all  these  14  inscriptions,  apart  from  unessential  points,, 
agree  with  each  other,  we  reproduce  only  the  most  clear  ones  and 
those  in  order  to  illustrate  the  first. 

No.  iv.  is  to  be  found  on  the  temple  of  Osimandyas  (1730  B.C.) 
at  Thebes,  which  was,  as  Lepsius  fancied,  the  temple  of  Mars. 
But  the  group  L.  iv.  No.  16,  is  to  be  spelled  knk  and  not  kns^ 
because  the  onion  was  called  kari^  and  not  sari^  as  Champollion 
imagined.  Moreover,  it  is  true  that  the  Etym.  M.  s.  v.  XaJvei; 
says,  rdv  "^HepaxXirjV  (faac  Xcova  Uyeadac :  but  Hercules  is  not 
Mars  but  the  Sun,  and  Chen  differs  from  Chons.  In  short,  knk 
is  our  king;  Ger.,  Konig  ;  Swed.,  kung.  See  the  Dictionary  of 
the  immortal  Webster,  s.v.  king. 

No.  v.  ornaments  another  temple  of  Thebes  of  the  same  age. 

No.  vi.  is  to  be  found  in  Burton's  Excerpta  Hieroglyphica,  vol. 
i.  PI.  15. 

No.  vii.  is  the  engraving  on  the  Turin  and  Paris  cubits,  pur- 
posing to  remember  that  this  cubit  was  the  same  that  Menes 
brought  from  Babylonia  into  Egypt  in  2780  B.C. 

In  the  first  place,  everybody  notices  (L.  iv.)  the  7  planets, 
according  to  their   natural   order,  conjoined   with  7  signs  of  the 

Zodiac ;  for  the  Turin  papyrus,  as  we  have  seen  (p. ),  shows 

that  kb  (No.  10)  was  Saturn  and  Osiris  (No.  8)  was  Jupiter.  The 
name  of  Mars  is  expressed  by  the  letters  krhti^  planet,  or  deus 
terribilis^  noTrpo,  90TC,  which   is  confirmed  by   1.  vii.  6,  where 
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the  same  Mars  is  expressed  by  the  tapir,  signifying  Mars  in  the 
Turin  papyrus  (L.  i.  5).  The  following  planet  ?  (iv,  4)  is  rep- 
resented by  the  sparrow-hawk,  signifying  ?  on  tlie  Turin  Mane- 
tho  (i.  4).  The  next  is  5  ,  expressed  by  the  letters- /r  ««,  perhaps 
«po  iKkite,  the  juvenile  planet.  This  being  doubtful,  it  is  a  fact 
that  all  other  copies  put  in  the  same  place  "Thoth"  (v.  vi.  vii.  2), 
the  common  term  for  Mercury.  The  first  planet  of  our  row  is 
called  mni^  Mone  ^o,  the  pastor  of  the  world  — which  obviously 
denotes  the  sun,  because,  in  the  parallel  places,  it  is  expressed 
by  the  well  known  pupil,  signifying  the  sun  in  numberless  places. 
Finally,  the  last  of  the  7  planets,  the  moon,  is  expressed  by  the 
same  ostrich  feather  by  which  our  Turin  papyrus  signified  the 
moon  in  L.  i.  No.  2,  as  we  have  seen.  At  present  every  intelli- 
gent man  can  see  with  his  own  eyes  what  Lepsius's  seven  solar 
deities  properly  signified,  namely,  the  usual  row  of  the  seven 
planets,  as  follows : 

b  2/  ^  $  »  3)  © 

We  proceed  now  to  another  question,  viz.,  with  what  signs  the 
seven  planets  are  conjoined  on  our  four  monuments.  Previously, 
it  is  to  be  remembered,  all  deities  bearing  a  cup  (t^noT)  on  the 
head  signified  houses  (^^tht,  n'ln,  beth)  of  the  planets ;  and  it  is 
self-evident  that  the  CEcodespotse  sitting  with  a  planet  upon  the 
same  sofa  {lectica^  xkivfj)  express  the  signs  of  the  Zodiac  in  which 
the  respective  planets  were  then  sitting.  The  planets,  because 
of  their  superiority,  occupy  always  the  first  place  on  the  right 
hand. 

L.  iv.  13,  brings  the  sun  in  conjunction  with  tatnhy  called  also 
atm^  tarn;  and  this  is  the  undisputed  Coptic  name  of  Virgo  (nij), 
viz.  ^oTMe.  Consequently  the  sun  stood  at  that  time  in  nj;,  i.e. 
because  the  Egyptians  observed  planetary  configurations  on  the 
cardinal  days  (p.  421)  in  ^0°.  This  result  is  confirmed  in  L. 
vii.,  where  ttjj,  the  house  of  the  sun,  is  expressed  by  the  sparrow- 
hawk,  signifying  kuro^  the  sun,  as  the  Turin  papyrus  (ii.  i)  has 
demonstrated. 

L.  iv.  II, calls  the  sign  with  which  the  moon  was  conjoined  /3, 
the  name  of  Capricornus,  as  we  have  seen  above ;  for  tb  is  fcon 
(thava),  dorcas.  Since  L.  vii.  11,  expresses  the  name  of  the  same 
sign  by  kh^  the  Hebrew  ^3y  (kebi),  dorcas^  tflcit,  we  see  that  the 
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moon  then  stood  in  ys*  The  proper  image  of  this  Capricornus 
will  be  seen  in  my  "Berichtigungen  der  alten  Geschichte,"  p.  137. 

L.  iv.  9,  refers  Saturn  to  ^,  as  we  have  seen  above.  Comp. 
L.  xi.  8,  Venus  Urania. 

L.  iv.  7,  shows  that  Jupiter  stood  on  the  same  day  in  n,  the 
house  of  Venus  (L.  xi.  4),  represented  by  a  goddess  decorated 
with  a  horned  disk  (L.  v.  7),  because  this  planet  very  often  ap- 
pears horned  even  to  the  naked  eye. 

L.  iv.  5,  Mars  in  conjunction  with  a  segment  of  the  Zodiac  of 

• 

which  the  planet  Mercury  was  the  warden  (L.  xi.  3).  The  same 
%  is  in  L.  V.  vi.  and  in  many  other  places  expressed  by  a  decapi- 
tated man  or  even  by  the  two  vence  jugulares  alone,  because 
decapitation  belonged  to  the  ducatus  of  Mars.  But,  query :  how 
is  it  that  L.  v.  vi.  and  others  place  the  two  planets,  viz.  Saturn 
and  Mars,  in  the  same  house  of  Mercury  ?  And  how  is  it  that 
Saturn,  when  all  other  inscriptions  refer  to  Aquarius  (iv.  9,  v. 
9,  vi.  9,  vii.  9),  reappears  in  the  house  of  Mercury  together  with 
Mars?  The  answer  is  at  hand.  Saturn  and  Mars  must  have 
been  in  conjunction  in  the  same  sign,  namely,  because  it  occupies 
ZSi  alone,  in  Aquarius.  This  sign,  preceding  the  winter  sojstitial 
point,  contains  the  Decuria  of  Mercury  {ziz  o°-io°),  that  of  the 
Moon  {jsz  io®-20°),  and  that  of  Saturn  (ck^  20°-30°).  See  the  au- 
thor's Astron.  -^g.  PI.  I.  Since,  then,  h  reappears  conjoined 
with  %  in  the  Decuria  of  8  in  ts:  ,  it  is  evident  that  on  that  day  h 
and  %  must  have  stood  in  r:  between  0°  and  10°.  Besides,  the 
planet  with  the  head  of  a  crocodile  must  be  Saturn,  because  this 
animal  belonged  to  the  ducatus  of  Saturn  (L.  ii.  7),  and  the  let- 
ters sbk,zoii\.2i\n  the  name  of  the  crocodile  cot^i,  the  old  Sovchi. 
The  name  of  Mars,  bearing  the  vence  Jugulares^  written  trnnnn^ 
i.e.  -e-poi  no«m  tiHitii  —  "  the  horror  of  the  arrogant  mutineers" — 
clearly  characterizes  the  god  of  war  and  vengeance.  The  name 
of  the  Decuria  of  5  is  called  avfis^  because  the  chessman  or  rook 
pK  (eben)  by  which  the  name  of  Heliopolis  pK  (aven)  was  called, 
furnishes  the  name  of  Mercury :  <k-T<kn,  inconstant,  fallacious. 

L.  iv.  3,  refers  the  planet  Venus  to  n\^,  the  house  of  ?  (L.  iii. 
6).  Since,  however,  the  elongation  of  ^  from  the  sun  never 
amounts  to  more  than  48  degs.,  it  is  apparent,  that,  the  sun  stand- 
ing in  ^  0°  and  half  in  SI  30°,  Venus  could  not  have  been  seen  in 
T^l  60®  east  of  the  sun.    That  house  of  ?  to  which  Venus  is  refer- 
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red  must  again  be  a  Decuria  of  her.  Since,  however,  the  ancient 
Zodiac  from  £3  o®  to  n\^  o®  does  not  contain  any  Decuria  of  ?  ex- 
cept that  in  tt^  io®-20^,.  it  is  self-evident  that  Venus  on  that  day 
must  have  stood  in  "I  io®-2o°,  i.e.  east  of  the  sun. 

Finally,  8  being  posted  in  the  house  of  Mercury  (L.  iv.  i,  v.  1, 
vi.  I,  vii.  i),  and  his  distance  from  the  sun  never  exceeding  29**, 
and  from  SI  o®  to  ^  30°  no  house  of  S  existing,  it  is  again  clear 
that  the  longitude  of  8  must  refer  to  a  part  of  the  signs  SI  or  n)ij 
presided  over  by  Mercury.  See  my  Astron.  -^g.  PI.  I.  Here  it  is 
to  be  remembered,  that,  in  case  a  planet  occupied  both  a  sign  and 
a  Decuria  presided  over  by  the  same  planet,  the  Egyptians  recur- 
red to  a  smaller  division  of  the  same  sign.  Hence  Mercury,  stand- 
ing together  with  the  Sun  in  the  same  sign  and  the  same  Decuria 
of  the  Sun  (^  o°-io°),  was  to  be  referred  to  a  Horion  contained 
by  that  Decuria  of  the  Sun.  The  aforesaid  Plate  shows  that  in 
^,  Dec.  ©,  only  one  Horion  of  8  existed,  comprising  the  first 
7  degrees  of  '"Z.  Consequently  Mercury  must  on  that  day  have 
stood  in  W  o°-J°, 

The  result  of  this  simple  disquisition  is  that  on  the  solstitial  day 
of  a  certain  year  the  places  of  the  7  planets  in  the  Zodiac  were 
these :  ©  between  SI  and  np,  ])  in  VJ,  b  in  :r  i°-io°,  Jupiter  in  n, 
%  together  with  b  in  -  i^-io®,  $  in  np  io°-20°,  g  in  np  0^-7°. 
This  planetary  configuration,  which  could  occur  but  once  during 
a  period  of  2146  Julian  years  (p.  422),  and  which  has  been  pre- 
served on  14  Egyptian  monuments,  in  what  year  may  it  have 
taken  place  ?     The  question  is  easily  answered. 

The  inscription  L.  iv.  and  several  others  have  been  found  on 
temples  of  Osimandyas  in  Thebes,  who  ruled  since  the  year  1730 
B.C.  See  the  writer's  "  Berichtigungen  der  alten  Geschichte,"  p. 
179.  Consequently  the  planetary  configuration  under  considera- 
tion must  refer  to  an  earlier  year. 

Further,  in  front  of  the  14  planetary  and  zodiacal  deities  (L.  vi.) 
king  Menes  is  represented  receiving  the  benediction  of  the  former. 
For  the  crescent  m&>ii,  Miju^  ^^o  (uieni),  &c.,  expresses  syllabically 
the  name  of  Menes  ;  and  the  person  itself,  standing  upon  the  cres- 
cent, bears  the  royal  insignia,  the  usual  royal  crown  with  the 
uraeus  (<kHcopi,  i.e.  Kovpo,  king),  the  sceptre,  and  the  crux  ansata 
{anJk,  i.e.  di^aS),  Moreover,  instead  of  the  crescent  opposed  to 
the  planets,  we  find  several  times  the  figure  of  a  poppy-head  (L. 
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iv.  15),  ii€JM.«^n,  i.e.  the  flower  of  the  moon,  which  likewise  signi- 
fies syllabically  both  the  moon  and  king  Menes.  Add  that  this 
Menes  is  (L.  vii.  15)  expressly  called  kn  hm^  i.e.  ^«^jm.  rhu,  the 
progenitor  (of  the  Egyptians).  Besides,  the  Vetus  Chronicon 
testifies  that  Menes  and  his  sons  ruled  since  the  beginning  of  the 
first  Canicular  period,  July  19th,  2780  B.C.  Even  the  Tablet  of 
Abydos  specifies  34  kings  from  Menes  to  Osimandyas,  who  ruled 
since  1730 ;  and  since,  at  that  time,  each  king  reigned  summarily 
30  years,  Menes  must  have  ruled  1020  years  prior  to  Osimandyas^ 
i.e.  about  2750  b.c.  Eratosthenes  specifies  from  Menes  to  Osi- 
mandyas (inclusive  the  omitted  -Tra/z/zeve/z^c  i)  35  kings,  and 
hence  Menes  would  have  reigned  since  2780  B.C.  Eratosthenes 
gives  the  time  of  the  same  kings  from  Menes  to  Osimandyas  as 
970  years,  or,  including  Stammenemes  I.,  1000  years.  Accord- 
ingly, Menes  would  have  settled  in  Egypt  1000 years  prior  to  1730 
B.C.,  i.e.  2730  B.C.  Finally,  the  Tablet  of  Karnak  preserved  the 
names  of  the  kings  who  ruled  in  Mizraim,  i.e.  the  eastern  and 
western  parts  of  the  Delta,  from  Menes  to  Thuthmos  IV.  (1866 
B.C.)  One  of  these  catalogues  enumerates  30,  the  other  28  kings 
from  Menes  to  the  said  king ;  and,  since  regularly  each  king 
ruled  a  human  age,  Menes  must  have  occupied  Egypt  either  in 
2766  or  2706  B.C.  according  to  the  Tablet  of  Karnak.  In  short, 
all  these  historical  traditions  concur  in  confirming  the  testimony 
of  the  Vetus  Chronicon,  that  Menes  reigned  since  the  beginning 
of  the  first  Canicular  period  in  2780  B.C. 

Let  us  now  see  whether  this  result  is  mathematically  confirmed 
by  our  14  planetary  configurations  observed  on  the  day  of  Me- 
nes's  arrival  in  Egypt.  It  is  to  be  remembered  that  our  Planetary 
Tables  express  the  point  of  the  summer  solstice  by  3*  0°,  that  0/ 
the  winter  solstice  by  9"  0°,  and  the  points  of  the  equinoxes  by 
o"  o®  and  6*  0°.  Our  approximate  computation  refers  to  -  2780, 
July  16,  6h.  (Paris  time),  which  was  the  day  of  the  summer  sol- 
stice (p. ). 

Ancient  Observation.  Computation. 

O  S«  0° O  8»   O* 

<[  7»  0"  — 300   a  7«   8® 

fj  8»  O^'  —  IO®   Yi  8"   4« 

1|  Oi  o<*  —  80*>   %  0"  13* 

cf  9  0«  — 10*»   <f  8"   6" 

$  8»  lO*'  — 20*' 9  3»15* 

5    8«   o**  — lo*' 5  «•  a*> 

iv— 3— 3 
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A  more  exact  computation  will  alter  our  longitudes  of  the 
planets  by  a  few  minutes  or  degrees,  which  makes,  however,  no 
difference  at  all  concerning  the  year  and  the  day  of  the  observa- 
tion. The  observer's  place,  moreover  was  Tanis,  the  ancient  \SfS 
(koan),  on  the  eastern  boundaries  of  the  Delta,  where,  as  Mane- 
tho  reports,  Menes  resided  and  reigned.  The  time  of  the  obser- 
vation was  probably  midnight  in  Tanis,  because  at  that  time  the 
stars  were  most  clearly  visible. 

In  conclusion,  I  challenge  all  Egyptologists  to  demonstrate,  by 
means  of  their  astronomical  friends,  that  the  aforesaid  14  astro- 
nomical inscriptions  refer  to  the  year  —6467,  or  —5867,  or  — 5773, 
or  -5702,  or  -5652,  or  -5613,  or  -5303,  or  -4915,  or  -4890, 
or  -4455,  or  -4400,  or  -4175,  or  -.3895,  or  -3892,  &c,,  -to 
-which  different  years  the  ChampoUionists  have  referred  Menes. 
The  only  man  who  commenced  Egyptian  history  with  the  true 
year  was  the  late  Prof.  Dr.  M.  Uhlemann,  at  Gottingen.  It  is  to 
be  lamented  that  this  distinguished  scholar,  who  was  much  better 
qualified  to  promote  Egyptian  philology  than  all  the  Champol- 
lionists  together — the  author  of  the  best  Coptic  Grammar,  and 
many  other  valuable  works — who  understood  Hebrew  and  all 
other  languages  necessary  in  translating  Egyptian  works  of  litera- 
ture— who,  being  endowed  with  good  common  sense,  continually 
refuted  Egyptian  absurdities,  and  defended  my  little  discoveries 
against  the  unclean  hands  of  filibusters  ; — that  such  a  man  died 
in  the  bloom  of  life  I  cannot  but  deplore,  and  must  not  fail,  on 
this  occasion,  to  lay  upon  the  grave  of  my  honored  friend  the  well 
merited  wreath  of  laurel. 

Concerning  myself,  should  the  ChampoUionists  finally  convince 
me  that  there  exists  any  man  on  earth,  or  power  in  heaven,  to 
change  the  multiplication  table,  and  to  bring  Menes  to  another 
year  than  that  of  2780  B.C.,  666  years  subsequent  to  the  deluge, 
I  will  sing  with  Horatius, 

**  Exegi  inonumcntuin  xtv.  percnnius"; 

not  claiming  any  merit,  but  because  the  melancholy  drama,  called 
*'  Manetho,"  lately  so  ingeniously  recnacted  by  Lepsius,  has 
played  out  forever. 

3,   Planetary  Configurations  of  Pharaoh  Horus  of  the  XVIIIth  Dyn.^ 

nSO  B.C.,  Plate  I.  1.  viii. 

The  planetary  configuration  represented  on  our  Plate,  1.  viii., 
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^as  discovered  a.d.  1830  by  Prof.  Rosellini,  of  Pisa,  on  the  tem- 
ple of  Horus  (1.  viii.  Nos.  15  &  16)  in  Thebes,  and  published  in 
his  '^Monument!  dell'  Egitto  e  della  Nubia/'  vol.  iii.  No.  ii.  The 
common  names  and  emblems  of  the  7  planets  and  of  the  12  signs 
•of  the  Zodiac  being  recognized  in  the  premises,  it  will  be  an  easy 
problem  to  explain  the  single  deities,  and  to  determine  the  date 
of  the  observation. 

In  the  next  place  everyone  sees  that  the  deities  Nos.  13  and  14 
are  conjoined  with  each  other,  because  the  following  figure  puts  its 
hand  upon  the  shoulder  of  the  preceding  planet.  Thus  the  con- 
junction of  a  planet  with  a  zodiacal  god  is  expressed  similarly  to 
the  planetary  configuration  of  Menes  1.  iv.  The  same  is  the  case 
with  the  two  figures  Nos.  3  &  4.  Further,  Nos.  9  &  10  and  11  & 
[  2  are  likewise  united  with  each  other,  and  consequently  the  two 
planets  contained  in  this  group  must  have  occupied  two  consecu- 
tive signs  of  the  Zodiac.  The  next  group  of  four  copulated  dei- 
ties signifies  the  same. 

Further,  the  Egyptians,  as  we  have  seen  (p.  411),  were  in  the 
habit  of  placing  the  figures  of  the  planets  before  those  of  the  zo- 
diacal deities;  accordingly  the  figures  14,  12,  10,  8,  6,  4  and  2 
must  express  the  seven  planets  as  follows.  Previously  we  under- 
stand that  the  planets  were  again  enumerated  according  to  their 
apparent  velocities,  like  the  planetary  configuration  of  Menes 
<1.  iv.) 

L.  viii.  No.  14,  called  Amun  kre^  i.e.  ewMOvii  o'epe  (Jupiter 
splendent,  represents  tlie  planet  Jupiter ;  for  thfe  ancients  very 
often  paralleled  Amun  with  Jupiter.  It  is  a  mistake  of  Cham- 
pollion  to  translate  this  name  always  by  "Amun-ra,  the  Sun-god." 
See  my  Astron.  ^g.  p.  97. 

No.  12,  called  Pih  kr  mkt^  nrew  p  Roirpo  mkuj  (r.  ^o,  mag)  is 
the  well  known  Phtha,  the  lord  of  the  hosts,  Mars.  His  name  is 
expressed  by  a  bald  man,  because  ot&t^i,  ancient  n&Tpi,  bald, 
contains  the  same  consonants  as  in  Phtha,  nxew^,  r.  ^na,  finxit^ 
creavit. 

No.  ip  is  Venus,  the  next  after  Mars,  because  the  Turin  papy- 
rus expresses  the  same  Venus  by  a  sparrow-hawk  (1.  i.4).  Comp. 
1.  ii.  4,  xi.  7. 

No.  8,  the  well  known  Anb^  Anubis,  related  with  nubere^  is 
Mercury ;  for  ^hh,  occultare^  Knn   (chaba),  occuUavity  is  the  root  of 
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Anubis,  ancient  Hanubis,  Mercury,  because  this  planet  is  com- 
monly invisible,  nuptus^  being  too  near  the  sun.  The  famous 
astronomer  Kepler,  as  is  known,  never  did  see  Mercury.  For  the 
rest,  see  the  writer's  Astron.  -<^g.  p.  98. 

No.  6.  Since  Jupiter,  Mars,  Venus  and  Mercury  have  been 
represented  in  Nos.  14,  12,  10  and  8,  and  since  the  child  Horus 
signifies  the  Sun,  whilst  Thoth  bearing  the  crescent  is  the  Moon^ 
as  we  shall  see  directly,  everybody  understands  that  the  regal 
figure  under  consideration  must  of  necessity  be  Saturn,  the  rest- 
ing planet.  The  latter  is  expressed  by  the  well  known  titular 
name  of  Busiris,  added  below  that  name.  Champollion  reads 
the  same  name  *'  Osortasen,"  but  no  such  name  has  been  men- 
tioned by  the  ancients.  The  fox,  called  A&ujo-s'p,  sounds  b  and 
not  o.  The  letters  tsn  contain  the  words  tojuj  li,  constitvius^  and 
hence  the  whole  is  ^^tash  n  Basut^^ — designatus  Busiridis^  i.e. 
Sapientis,  Saturni ;  for  the  root  of  Busiris  is  nan  (bakar),  cogitarcy 
sapere^  and  these  faculties  appertain  to  the  prerogatives  of  Saturn 
(Astron.  JEg.  p.  59).  Besides,  the  king  Busiris  is  mentioned  by 
Diodorus  of  Sicily  ;  his  name  occurs  on  many  ancient  monuments. 
Eratosthenes  paraphrases  his  titular  name  by  Thysimares,  and, 
according  to  him  and  the  Tablet  of  Abydos,  he  was  the  third  pre- 
decessor of  the  XVIIIth  dynasty,  about  the  year  2000  B.C.,  700 
years  after  Menes.  In  short,  this  Busiris,  the  wise  one,  was  an 
emblem  of  Saturn,  the  god  of  wisdom. 

No.  4.  It  is  well  known  that  Horus,  the  sun  (Plate  I.  1.  i,  i.), 
being  represented  as  a  child,  signified  the  sun  emerging  from 
the  winter  solstitial  point.  The  famous  allegory  of  ^he  Egyptians, 
the  pagan  Hebrews  (Ez.  viii.4),and  other  nations,  sets  forth  that 
the  sun  (Osiris,  Thmus,  Adonis,  etc.)  died  on  the  shortest  day  of 
the  year,  but  that  instantly  Horus,  the  son  of  the  dying  king  was 
born  for  ruling  the  world  instead  of  his  father.  Thus  this  boy 
(No.  4),  adorned  with  royal  insignia  and  nursed  by  Anuke,  is 
obviously  the  sun  standing  in  the  winter  solstice.  The  annexed 
royal  name  is  that  of  king  Horus,  the  ninth  king  of  the  XVIIIth 
dynasty,  born  about  1800  B.C.  The  full  name  of  Horus,  copied 
by  Rosellini  from  different  places  on  the  same  temple,  will  be  seen 
on  1.  viii.  15,  16.  The  age  of  our  Horus,  moreover,  is  involved  in 
his  own  name,  to-wit :  on  that  day,  July  19,  2780  B.C.,  a  conjunc- 
tion of  h  and  d*  took  place,  and  this  phenomenon  returned  every 
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thirty  Egyptian  (vague)  years  (p.  432).  This  is  the  origin  of  the 
Egyptian  period  of  30  years  .so  often  mentioned  on  Egyptian 
monuments,  e.g.  on  the  Rosetta  Stone.  There  king  Ptolemaeus 
Epiphanes  is  called  the  lord  of  the  Triacontaeteris,  because  he 
was  born  in  the  year  in  which  that  festivity  was  again  celebrated, 
and  the  period  itself  is  expressed  by  the  images  of  the  throat,  in- 
clusive the  uvula,  jftojft,  the  Hebrew  ^^  (chok),  and  the  dish  or 
bowl  <r€^,  ^i)3  (keli),  containing  a  grain  of  sand  («w^),  which  give 
the  letters  chg  kll^  i.e.  :n  (chog),  <r^i^,  ^^^3  (kalil),  the  sacrificial 
festivity.  The  cartouch  of  Horus,  then,  includes  the  following 
words :  Amn  mr  (^motth  Mepe)  kr  (ROtrpo)  nb  (iih£)  m  (A)  kll 
<<rAi^),  i.e.  The  creator's  love,  Horus,  the  lord  of  the  jubilee  of 
thirty  years. 

Finally,  No.  i  represents  the  moon,  called  Athoth,  and  orna- 
mented with  the  crescent,  the  usual  emblem  of  the  moon  upon 
the  head  of  an  ibis.  The  latter,  it  is  true,  usually  signifies  Mer- 
cury (see  PL  I.  1.  i.  3),  but  the  ancients  distinguished  different 
Thoths,  Mercuries,  Hermeses.  Manetho  (Syncell.  p.  40,  Paris) 
mentions  three  Thoths,  and  Cicero  (N.  D.  iii.  22)  knew  of  four 
different  Mercuries.  Even  the  Calendar ia  rustica  of  the  Ro- 
mans and  Manilius  call  the  warden  of  the  house  of  the  moon 
Mercury.  (See  the  writer's  Berichtigungen,  etc.  p.  206.)  The 
notorious  image  of  Mercury  bearing  wings  on  its  feet  and  head, 
signifying  celerity,  is  not  the  planet  Mercury,  but  the  Moon,  the 
•quickest  of  all  planets.  The  proper  signification  of  our  Thoth, . 
however,  is  put  beyond  question  by  the  distinctive  crescent,  never 
appropriate  for  Mercury. 

At  present  we  understand  the  disposition  of  the  seven  planets 
on  our  astronomical  monument  to  be  in  this  order : 

14  6  8  10  12  14 

C  Thoth,    0  Horus,     f^  Busiris,      $  Anubis,      9  Koros,     (f  Phtha,    %  Amun. 

We  have  now  to  proceed  to  the  principal  question :  In  what 
places  of  the  Zodiac  stood  the  seven  planets  at  the  beginning  of 
the  year  in  which  Horus,  the  9th  king  of  the  XVIIIth  dynasty, 
the  son  of  Amenophis  II.,  commenced  to  reign? 

No  3,  representing  a  deity  nursing  the  child  Horus  and  the 
following  Anuke  (No.  5)  is  the  first  sign  after  the  winter  solstice, 

the  original  sign  of  X    (p. )  ;    for  an  Egyptian  inscription 

parallels  Anuke  with  Vesta  (Letronne,  Rer.  344,  ^Apouxec  rrj  xai 
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A  more  exact  computation  will  alter  our  longitudes  of  the 
planets  by  a  few  minutes  or  degrees,  which  makes,  however,  no 
difference  at  all  concerning  the  year  and  the  day  of  the  observa- 
tion. The  observer's  place,  moreover  was  Tanis,  the  ancient  pnf 
(koan),  on  the  eastern  boundaries  of  the  Delta,  where,  as  Mane, 
tho  reports,  Menes  resided  and  reigned.  The  time  of  the  obser- 
vation was  probably  midnight  in  Tanis,  because  at  that  time  the 
stars  were  most  clearly  visible. 

In  conclusion,  I  challenge  all  Egyptologists  to  demonstrate,  by 
means  of  their  astronomical  friends,  that  the  aforesaid  14  astro- 
nomical inscriptions  refer  to  the  year  —6467,  or  —5867,  or  — 5773, 
or  -5702,  or  -5652,  or  -5613,  or  -5303,  or  -4915,  or  -.4890, 
or  -4455,  or  -4^00,  or  -4175,  or  -3895,  or  -3892,  &c,,  -to 
which  different  years  the  ChampoUionists  have  referred  Menes. 
The  only  man  who  commenced  Egyptian  history  with  the  true 
year  was  the  late  Prof.  Dr.  M.  Uhlemann,  at  Gottingen.  It  is  to 
be  lamented  that  this  distinguished  scholar,  who  was  much  better 
qualified  to  promote  Egyptian  philology  than  all  the  Champol- 
lionists  together — the  author  of  the  best  Coptic  Grammar,  and 
many  other  valuable  works — who  understood  Hebrew  and  all 
other  languages  necessary  in  translating  Egyptian  works  of  litera- 
ture— who,  being  endowed  with  good  common  sense,  continually 
refuted  Egyptian  absurdities,  and  defended  my  little  discoveries 
against  the  unclean  hands  of  filibusters ; — that  such  a  man  died 
in  the  bloom  of  life  I  cannot  but  deplore,  and  must  not  fail,  on 
this  occasion,  to  lay  upon  the  grave  of  my  honored  friend  the  well 
merited  wreath  of  laurel. 

Concerning  myself,  should  the  ChampoUionists  finally  convince 
me  that  there  exists  any  man  on  earth,  or  power  in  heaven,  to 
change  the  multiplication  table,  and  to  bring  Menes  to  another 
year  than  that  of  2780  B.C.,  666  years  subsequent  to  the  deluge, 
I  will  sing  with  Horatius, 

•'  Bxegi  monumentum  a'rc  percnnius" ; 

not  claiming  any  merit,  but  because  the  melancholy  drama,  called 
^'Manetho,"  lately  so  ingeniously  reenacted  by  Lepsius,  has 
played  out  forever. 

^,    Planetary  Configurations  of  Pharaoh  Horus  of  the  XVIIIth  Dyn,^ 

1780  B.C.,  Plate  I.  1.  viii. 

The  planetary  configuration  represented  on  our  Plate,  1.  viii.. 


r 
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was  discovered  a.d.  1830  by  Prof.  Rosellini,  of  Pisa,  on  the  tem- 
ple of  Horus  (I.  viii.  Nos.  15  &  16)  in  Thebes,  and  published  in 
his  "Monumenti  dell'  Egitto  e  della  Nubia,"  vol.  iii.  No.  ii.  The 
common  names  and  emblems  of  the  7  pbnets  and  of  the  12  signfi 
of  the  Zodiac  being  recognized  in  the  premises,  it  will  be  an  easy 
problem  to  explain  the  single  deities,  and  to  determine  the  date 
of  the  obaervation. 

In  the  next  place  everyone  sees  that  the  deities  Nos.  13  and  14 
are  conjoined  with  each  other,  because  the  following  figure  puts  its 
hand  upon  the  shoulder  of  the  preceding  planet.  Thus  the  con- 
junction of  a  planet  with  11  zodiacal  god  is  expressed  similarly  to 
the  planetary  configuration  of  Menes  1.  iv.  The  same  is  the  case 
vrith  the  two  figures  Nos.  3  &  4-  Further,  Nos.  9  &  10  and  11  & 
13  are  likewise  united  with  each  other,  and  consequently  the  two 
planets  contained  in  this  group  must  have  occupied  two  consecu- 
tive signs  of  the  Zodiac.  The  next  group  of  four  copulated  dei- 
ties signifies  the  same. 

Further,  the  Egyptians,  as  we  have  seen  (p.  4[i),  were  in  the 
habit  of  placing  the  figures  of  the  planets  before  those  of  the  zo- 
diacal deities;  accordingly  the  figures  14,  13,  10,  8,  6,  4  and  z 
must  espress  the  seven  planets  os  follows.  Previously  we  under- 
stand that  the  planets  were  again  enumerated  according  to  their 
apparent  velocities,  like  the  planetary  configuration  of  Menes 
<1.  iv.) 

L.  viii.  No.  14,  called  Amun  ire,  i.e.  a.*on-iv  irepe  (Jupiter 
splendent,  represents  the  planet  Jupiter ;  for  the  ancients  very 
often  paralli^led  Amun  with  Jupiter.  It  is  a  mistake  of  Cham- 
pollion  to  translate  this  name  always  by  "Amun-ra,  the  Sun-god." 
See  my  Astron.  ,-Eg.  p.  97. 

No.  12,  called  PtA  kr  mkt,  nxo  p  noTpo  *i.Hai  (r.  jo-  muR)  is 
the  well  known  Phtha,  the  lord  of  the  hosts,  Mars.  His  name  is 
expressed  by  a  bald  man,  because  o-s-ir^i,  ancient  n&Tpi,  bald, 
contains  the  same  consonants  as  in  Phtha,  nT«i^,  r.  Nta.  Jinxit, 
cr  cavil. 

No.  10  is  Venus,  the  next  after  Mars,  because  the  Turin  papy- 
rus expresses  the  same  Venua  by  a  sparrow-hawk  (I.  i.  4).  Comp. 
l.ii.4,xl.7. 

No.  8,  the  well  known  Anb,  Anubis,  related  with  nuiere,  is 
Mercury  ;  for  ^iin,  occuUara,  lan   (chab*),  occaUavil,  is  the  root  of 
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thirty  Egyptian  (vague)  years  (p.  43a).  This  is  the  origin  of  the 
Egyptian  period  of  30  years  so  often  mentioned  on  Egyptian 
monuments,  e.g.  on  the  Rosetta  Stone,  There  king  Ptolemssus 
Epiphanes  is  called  the  lord  of  the  Triacontaeteris,  because  he 
was  born  in  the  year  in  which  that  festivity  was  again  celebrated, 
and  the  period  itself  is  expressed  by  the  images  of  the  throat,  in- 
clusive the  uvuia,  »o*,  the  Hebrew  "in  (chok),  and  the  dish  or 
bowl  r«\.  "ii3  (lieli).  containing  a  grain  of  sand  {tJi),  which  give 
the  letters  ckg  kU^  i.e.  jn  (chog),  tXiX,  ^>ii3  (kalil),  the  sacrificial 
festivity.  The  cartouch  of  Horns,  then,  includes  the  following 
words;  Amn  mr  (ftjuOTit  «eps)  kr  (ttOTpo)  a*  {imfl)  m  (A)  *// 
<irAi^),  i.e.  The  creator's  love,  Horus,  the  lord  of  the  jubilee  of 
thirty  years. 

Finally,  No.  i  represents  the  moon,  called  Athoth,  and  orna- 
mented with  the  crescent,  the  usual  emblem  of  the  moon  upon 
the  head  of  an  ibis.  The  latter,  it  is  true,  usually  signifies  Mer- 
cury (see  PI.  I.  1.  i.  3),  but  the  ancients  distinguished  diflerent 
Thoths,  Mercuries,  Hermeses.  Manetho  (Syocell.  p.  40,  Paris) 
mentions  three  Thoths,  and  Cicero  (N.  D.  iii.  32)  knew  of  four 
different  Mercuries.  Even  the  Calendaria  rustica  of  the  Ro- 
mans and  Manilius  call  the  warden  of  the  house  of  the  moon 
Mercury.  (See  the  writer's  Berichligungen,  etc.  p.  306.)  The 
notorious  image  of  Mercury  bearing  wings  on  its  feet  and  head, 
signifying  celerity,  is  not  the  planet  Mercury,  but  the  Moon,  the 
quickest  of  all  planets.  The  proper  signification  of  our  Thoth, 
however,  is  put  beyond  question  by  the  distinctive  crescent,  never 
appropriate  for  Mercury. 

At  present  we  understand  the  disposition  of  the  seven  planets 
on  our  astronomical  monument  to  be  in  this  order : 

)  4  6  8  10  12  14 

e  TKolh,    ffl  Korus,    li  Busiris,      ;  Auubis,      <i  Karoi.    J  Phlta,    Tf  Ainun. 

We  have  now  to  proceed  to  the  principal  question:  In  what 
places  of  the  Zodiac  stood  the  seven  planets  at  the  beginning  of 
the  year  in  which  Horus,  the  9th  king  of  the  XVIIIth  dynasty, 
the  son  of  Amenophis  II.,  commenced  to  reign  ? 

No  3,  representing  a  deity  nursing  the  child  Horus  and  the 
following  Anuke  (No.  5)  is  the  first  sign  after  the  winter  solstice, 

the  original  sign  of  K    (p. )  ;    for  an  Egyptian   inscription 

parallels  Anuke  with  Vesta  (Letronne,  Rer.  344,  \-\i/ouxu  dj  xai 


loiiowmg  rt 
I  the  original 

I  parallels  An 
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^EoTttf),  and  Manilius  (p.  170)  reports  that  Vesta's  house  was^» 
See  the  author's  Berichtigungen,  etc.,  p.  205.  Consequently  our 
planetary  configuration  refers  to  the  winter  solstice,  the  natural 
beginning  of  the  year.  Remember  that  all  planetary  configura- 
tions were  observed  on  a  cardinal  day  preceding  the  epoch  to  be 
fixed  astronomically.  Concerning  the  name  of  this  goddess,  I 
spell  it :  nJb  ebol  tate  kor^  neiic  eiko^  t^^tc  RO-crpo,  the  mother  of 
the  light  of  Horus. 

No.  5,  Anuke,  as  we  have  seen,  holding  Saturn,  is  the  sign 
preceding  the  winter  solstice ;   wherefore,  at  that  time  Saturn 
stood  in  the  original  sign  of  X,  the  house  of  Saturn.   The  name  of 
Anuke  probably  refers  to  the  root  nn^K  (anacha),  gemens^  because 
the  sun  was  said  to  die  in  ^ .     Comp.  Ezeck.  8,  14. 

No.  7  is  again  Saturn,  ornamented  with  the  head  of  a  crocodile^ 
the  emblem  of  Saturn  (1.  i.  7).  His  name  Sahak  is  coirxi,  the 
crocodile,  originally  pronounced  sbk.  Consequently  5 ,  who  is- 
never  distant  from  the  sun  more  than  29  degs.,  was  on  the  same 
day  in  X  and  not  in  ^ ;  for  since  the  four  deities  TNos.  5,  6,  7,  8) 
are  linked  with  each  other,  and  because  Anubis  with  Sabacon 
precede  Saturn  in  ^r ,  it  is  evident  that  Mercury  must  have  occu-^ 
pied  the  sign  Pisces,  following  Aquarius  with  Saturn. 

No.  13,  the  god  bearing  the  solar  disk,  is  apparently  the  sun 
(1.  ix.  11),  the  warden  of  the  sun's  house,  Virgo.  And  this  is- 
confirmed  by  the  joined  name  of  this  solar  deity  ;  for  the  sparrow-  ' 
hawk,  frequently  rendered  by  the  letters  kr  (Gram.  -^g.  p.  69), 
gives  the  word  Rotrpo,  xopco^^  and  the  solar  disk  within  a  halo 
(Mone,  comp.  Gram. -/Eg.  Nos,  465,  466),  forms  the  word  xupco^^ 
the  lord  of  ^epM&n  (a.  RepM&n),  together  &p&K^^CM<on,  Heracle- 
opolis,  where  Hercules,  the  sun,  was  worshipped.  Accordingly 
Jupiter  stood  on  the  same  day  in  Virgo,  the  house  of  the  sun. 

The  places  of  the  sun  in  Pisces  0°,  of  Saturn  in  Aquarius,  of 
Jupiter  in  Virgo,  of  Merciiry  in  Pisces,  are  in  themselves  sufHcient 
to  determine  the  year  in  which  king  Horus  followed  his  father 
Amenophis  II. ;  for  according  to  Eratosthenes,  who  counts  from 
Menes  (2780  B.C.)  down  to  Horus  850  years,  the  latter  would 
have  reigned  about  the  year  1830  B.C.  According  to  the  Tablet 
of  Abydos,  which  enumerates  for  the  same  time  33  kings,  Horus 
must  have  ruled  about  the  year  1790  B.C.     Now,  since  Saturn 
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returns  afte/  30  years  and  Jupiter  only  after  12  years  to  the  same 
place  of  the  Zodiac,  both  planets  could  not  reappear  in  the  same 
signs  but  after  1 2  X  30  3.  360  years,  and  consequently  there  was 
only  one  year  during  the  era  of  the  XVIIIth  dynasty  within  which 
k  and  ^  occupied  their  respective  signs,  namely,  the  year  1780 
B.C.,  viz.  on  the  day  of  the  winter  solstice.  . 

Let  us  now  see  whether  the  places  of  the  moon,  Venus,  and 
Mars,  confirm  the  result  or  not. 

The  moon  (No.  i)  is  followed  by  three  sparrowhawk-headed 
deities  (No.  2),  which  sigpiify  three  zodiacal  segments  presided 
over  either  by  Venus  or  Mercury,  being  represented  very  often 
by  the  same  sparrow-hawk.  According  to  our  Lunar  Tables  the 
longitude  of  the  moon  on  the  winter  solstitial  day  .1780  was 
!•  17°;  she  stood  in  the  middle  of  Gemini,  the  house  of  Venus, 
and  there  we  find  the  Decuria  of  the  moon  (io°-20°),  the  Dodeca- 
temorion  of  ?  (i2}®-i5®),  and  the  Moera  of  ?  (14th  deg.)  See 
the  author's  Astronomia  -^g.  PI.  I.  Since  the  Egyptian  astrono- 
mers, in  specifying  the  place  of  a  planet,  disregarded  the  segments 
of  the  Zodiac  presided  over  by  the  same  planet,  the  Decuria  of 
the  moon  in  n  likewise  occupied  by  the  moon  was  not  to  be  men- 
tioned. Consequently  the  three  Hori  following  the  image  of  the 
moon  signify  the  house  of  Venus  (n),  the  Dodecatemorion  of  Ve- 
nus, and  the  Moera  of  Venus  in  EI  (14°),  occupied  by  the  moon. 

No.  9,  decorated  with  the  insignia  of  Mars,  and  called  Am 
(^«kM)  Jk^ki  ((TftTtroT)  ccesor,  slaughterer,  clearly  denotes  Mars ; 
namely,  his  house  containing  Venus  (No.  9).  But  since  Venus's 
elongation  from  the  sun  never  amounts  to  more  than  48°,  and  the 
houses  of  Mars  /  and  8  being  60  degs.  away  from  the  place  of 
the  sun  between  r:  and  X,  it  is  evident  thai  the  Martial  god  No.  9 
cannot  signify  the  house  of  Mars,  but  a  zodiacal  segment  of  %  not 
too  far  from  the  sun.  The  computation  sho\vs  that  on  the  said 
day  Venus  stood  39°  east  of  the  sun,  lo"  9°  in  T,  the  house  of 
Jupiter.  The  loth  degree  of  Aries  belonged  to  the  Decuria  of 
Venus  (o°-io°),  the  Horion  of  Venus  (8^-14°),  the  Dodecatemo- 
rion of  Venns  (7J°-io°),  and  to  the  Moera  of  Mars  (9°).  Zodia- 
cal segments  occupied  by  a  planet  presiding  over  the  same  seg. 
ments  being  regularly  omitted,  it  is  natural  that  Venus  was  joined 
with  a  zodiacal  segment  of  Mars.  See  my  Astronomia  yEgyp. 
PL  L 
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Finally^  Nos.  1 1  and  1 2  represent  Mars  held  by  *'  Manetho/' 
the  historical  solar  deity  (1.  iv.  &  v.  No.  14).  The  Tables  inform 
us  that  %  on  the  said  day  stood  in  the  nth  sign  of  the  Zodiac,  the 
house  of  % ,  the  original  8 ,  24°.  This  degree  belonging  to  the 
Decuria  and  Horion  of  Mars  and  to  the  Moera  of  the  sun,  this 
planet  was  to  be  referred  to  a  department  of  the  Sun,  because  the 
Egyptians  omitted  to  specify  the  zodiacal  segments  belonging  to 
the  same  planet  by  which  they  were  occupied.  The  correctness 
of  this  interpretation  is  confirmed  by  our  monument  itself.  Mars 
standing  in  8  and  Venus  in  T,  they  occupied  neighboring  signs, 
and  therefore  our  inscription  connects  the  four  deities  Nos  8,  9, 
10  and  II  with  each  other  by  means  of  their  arms. 

For  the  rest,  the  computation  of  this  planetary  configuration, 
though  superficial,  agrees  with  the  ancient  observation,  as  follows : 

YEAR  — 1780,  JAN.  5,  5h.-,  PARIS  TIME,  WINTER  SOLSTICE. 

Ancitui  ReportM,  Computation. 

0      9«   0*» O  9»   0« 

C      117    a  114 

0      9+      0  9   19 

9     10    9    9  10     9 

<f    1123    cf  11   25 

%      8-f      T/  8   11 

h    s+     h     8    * 

Such  a  planetary  configuration  not  occurring  twice  during  a 
period  of  2146  years,  the  year  in  which  king  Horus  became  king 
of  Egypt  is  fixed  with  mathematical  certainty.  And  thus  the 
chimeras  of  the  fanciful  Lepsius  and  other  Champollionists,  who 
referred  Horus  to  ten  other  years,  are  blown  up  forever.  This 
important  inscription  confirms  the  result  that  Menes  did  not  enter 
Egypt  before  the  year  ^780  B.C.,  with  which  the  the  first  Canicu- 
lar period  and  the  first  Triacontaeteris  and  the  first  Apis  period 
began. 

Moreover,  the  birth-year  of  Horus  is  likewise  fixed  by  the  Egyp- 
tian jubilee  of  30  years,  commencing,  as  we  have  seen,  in  2780 
B.C. ;  for  their  renewals  happened  from  2780  to  1320  b.c.  in  such 
years,  which,  being  divided  by  30,  give  the  remainder  20 ;  conse- 
quently, e.g.,  in  1820  B.C.  Now,  since  our  Horus  reigned  accord* 
ing  to  Africanus  38,  according  to  the  Armenian  Eusebius  only  28 
years,  whilst  his  father  Amenophis  ruled  31  years,  Horus  must 
have  been  about  40  years  old  when  his  father  died.  Hence  Horus, 
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•"the  lord  of  the  Triacontaeteris,"  must  have  been  born  in  — 1820, 
i.e.  46  years  afler  the  departure  of  the  Israelites.  In  the  same 
way  the  birth-year  of  Ptolemaeus  Epiphanes,  "the  lord  of  the  Tri- 
acontaeteris,"  is  fixed,  viz.  the  year  210  B.C. 

By  the  way,  it  will  interest  the  reader  that,  four  years  ago,  an 
unopened  catacomb  near  Thebes  was  discovered,  which,  as  the 
papyrus  deposited  in  the  sarcophagus  evidenced,  contained  the 
well  preserved  mummy  of  the  wife  of  the  same  king  Horus,  born 
in  1820  B.C.  That  papyrus,  measuring  40  feet  in  length,  was  sold 
to  an  American  traveler,  who  transmitted  a  number  of  photo-, 
graphs  to  the  Smithsonian  Institution,  and  thence  to  me.  This, 
ancient  manuscript,  at  present  nearly  3600  years  old,  is  the  oldest 
now  known  copy  of  the  Sacred  Egyptian  records,  and  the  only 
one  of  which  the  age  is  incontrovertibly  fixed.  It  contains  in 
many  places  the  name  of  our  king  Horus  and  that  of  the  queen  Ma- 
tehemoth  (Gratiosa).  The  historical  part  of  the  scroll  has  been 
translated  and  communicated  to  the  assembled  members  of  the 
American  Oriental  Society  in  New  York  city.  See  its  Proceed- 
ings of  October,  1877,  p.  xxvi.,  and  the  N.  Y.  paper  "The  World," 
Oct.  26,  1877.  I  hope  to  be  able  to  publish  the  original  text  of 
the  said  papyrus  together  with  my  commentary  in  the  next  vol- 
ume of  these  Transactions.  It  is,  however,  to  be  lamented*  that 
this  very  valuable  Egyptian  antiquity  has  for  the  price  of  $1600 
been  sold  to  the  French  National  Museum  in  the  Louvre,  where 
it  will  crumble  into  dust,  provided  the  Champollionists  will  not 
abandon  their  master's  theory,  and  not  either  publicly  or  clandes- 
tinely appropriate  my  key,  that  "  regularly  each  hieroglyph  ex- 
presses syllabically  the  consonants  contained  in  its  name." 

In  conclusion,  we  add  the  following  two  planetary  configura- 
tions, but  without  discussing  the  specialties,  the  latter  having  been 
explained  in  the  premises. 

8,    Planetary  Configuration  of  Ptolemy  Epiphanes^  of  the  year  ^202j 

March  2J^th. 

This  astronomical  inscription,  found  in  a  chapel  of  the  said 
king  at  Philae,  and  copied  by  Wilkinson,  has  been  represented  in 
Young's  "  Hieroglyphics,"  PI.  66. 

No.  I,  on  the  left  hand  side,  is  the  familiar  Phtha,  Mars,  united 
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with  the  Sun-god  (No.  2)  ;  wherefore  %  stood  in  np ,  the  house  of- 
the  sun. 

No.  3  :  Mak,  Saturn,  combined  with  with  the  Decuria  of  Mer- 
cury of  the  same  sign  up,  is  evidence  that  h  stood  between  10°  and 
20°  in  up. 

No.  5  :  Lunus,  followed  by  Neith  (No.  6),  the  warden  of  Sagit- 
tarius, the  house  of  Mars,  occupies  / . 

No.  7:  the  Sun-god,  held  by  Venus  (No.  8),  represents  the 
sun  on  the  vernal  equinoctial  day,  i.e.  in  o"  o^  o'  ;  consequently 
the  observation  of  the  seven  planets  refers  to  March  24th,  then  the 
vernal  equinox. 

No.  9 :  the  ram-headed  deity,  the  readily  recognized  Jupiter 
Ammon,  is  referred  to  the  house  of  Mercury,  Libra  (No.  10). 

No.  1 1 :  Venus,  the  well  known  sparrowhaWk-headed  god,  is 
followed  by  the  goddess  signifying  Mercury  (PI.  1. 1.  vi.  i  &  i,  iii. 
2),  because  Venus  stood  in  the  Horion  and  Dodecatemorion  of 
Mercury  in  the  sign  of  Taurus. 

No*.  13,  finally,  being  damaged,  must,  of  course,  express  the 
resting  planet  Mercury,  and  the  two  conjoined  figures  (14  and 
13)  are  the  smaller  segments  in  Taurus  which  were  occupied  by 
Mercury. 

The  computation  of  this  planetary  configuration  agrees  with 
the  reported  places  of  the  planets.  Apart  from  all  other  planets,, 
the  positions  of  the  sun  in  n  0°,  of  the  moon  in  ^  20^-30°,  and 
of  Mars  in  the  house  of  the  sun  (np),  put  beyond  question  that 
the  observation  was  made  on  the  vernal  equinoctial  day  of  the 
year  .2Q2. 

The  Egyptians  having  been  in  the  habit  of  fixing  historical 
events  by  representing  the  planetary  configuration  on  a  cardinal 
day  next  preceding,  it  follows  that  Ptolemseus  Philopator  died 
and  Epiphanes  followed  between  the  vernal  equinox  and  summer 
solstice  of  the  year  _  202. 

As  far  as  the  other  deities  below  the  principal  rows  are  con- 
cerned, they  signify  the  variety  of  the  zodiacal  stars  following 
each  planet,  as  is  the  case  with  the  figures  on  the  sarcophagi  of 
Osimandyas,  Ramses  and  Takelophis,   the  monolith  of  Amos,, 
and  the  like. 
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4*   Cctsarion^s  Nativity. 

The  astronomical  inscription  under  consideration,  preserved  on 
a  temple-wall  of  Dendera,  has  been  represented  by  Rosellini  in 
his  **  Monument!  del  Egitto  e  della  Nubia,"  vol.  iv.,  PL  cccxlix. 
The  astronomical  figures  being  nearly  the  same  as  explained  in 
the  premises,  no  extensive  commentary  will  be  needed  for  under- 
standing the  single  planetary  and  zodiacal  deities,  and  fixing  the 
day  and  the  year  of  the  observation. 

The  principal  figure,  offering  an  incense  sacrifice  in  front  of 
the  row  of  the  astronomical  figures,  is  a  juvenile  king  called  Neo- 
caesaros,  the  reported  son  of  Cleopatra  and  C.  J.  Caesar. 

The  facing  deity  is  kr^  expressed  by  the  sparrow-hawk,  the 
sun  (PI.  I.  1.  i.  No.  i)  ;  consequently,  Kotrpo  (Cyrus),  the  sun. 
The  following  goddess  represents  the  figure  of  Isis,  the  man,  the 
warden  of  the  house  of  the  moon,  the  original  SI  (Plate  I.  iii.  i). 
This  conjunction  of  the  sun  with  Isis  argues  that  our  planetary 
configuration  was  observed  on  the  cardinal  day  of  the  summer 
solstice. 

Behind  Caesarion  and  opposite  to  the  sun  appears  Isis  (3)),  and 
thus  it  was  signified  that  on  the  same  day  the  moon  stood  in  the 
opposite  sign  (X).  Since  the  moon  during  a  period  of  19  years 
is  only  once  full  on  the  summer  solstitial  day,  the  year  in  which 
Csesarion  was  born,  viz.  45  B.C.,  is  already  fixed. 

The  next  planet,  the  sparrowhawk-headed  "Horus,"  the  Greek 
xdpo^,  the  Apollino  of  the  Romans,  Mercury,  is  followed  by  Osi- 
ris (©),  likewise  expressed  by  the  sparrow-hawk  (PI.  1. 1.  viii.  2). 
Near  the  sun  in  SI  30°,  being  the  Decuria  of  the  ©  (20^-30°),  the 
longitude  of  5  on  the  said  day  is  determined. 

The  next  planet,  again  expressed  by  the  sparrowhawk-headed 
Horus,  is  Venus  (PI.  1. 1.  i,  No.  4)  ;  she  is  followed  by  the  well 
known  Isis- Venus,  and,  there  being  a  Horion  of  Venus  near  the 
sun  in  SI,  this  planet  appeared  between  13°-! 8°  in  Leo. 

The  other  part  of  the  row  declares,  in  the  first  place,  that  the 
moon  stood  then  in  the  Dodecatemorion  of  Mercury  in  X,  i.e.  25° 
-27}°,  or  ill  the  Moera  of  5  (X  20°),  which  makes  no  difference 
concerning  the  day. 

The  sequent  figure  of  the  ©,  followed  by  the  Sun-god,  proves 
that  this  planet  appeared  not  only  in  the  house  of  the  moon  (SI), 
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but  also  in  that  of  the  ©  (^),as  is  the  case  on  the  day  of  the  sum- 
mer solstice. 

The  next  group  conjoins  the  familiar  Phtha  (  ^ ,  PI.  1. 1.  viii.  No. 
12)  with  Saturn  (ib.  1.  ix.  No.  7)  ;  therefore  Mavs  must  have  been 
in  a  department  of  Saturn.  In  short,  on  that  solstitial  day  in  which 
the  moon  stood  in  opposition  with  the  sun,  Mars  appeared  in  his 
house  (8),  his  Decuria  20^-30°,  his  Horion  20^-28®,  and  in  the 
Dodecatemorion  of  h  25^-30°.  The  following  goddess,  referring 
to  Mercury,  probably  points  to  the  Moera  of  S  (8,  25°).  Since, 
then,  the  Egyptians  omitted  to  regard  the  segments  of  the  Zodiac 
belonging  to  the  planet  which  occupied  them,  as  we  have  so  often 
seen,  they  had  no  occasion  to  mention  that  Mars  stood  in  the 
Sign,  Decuria,  or  Horion  of  his  own,  but  in  the  Dodecatemorion 
of  h  and  in  the  Moera  of  5  . 

It  is  for  the  same  reason  that  Saturn  and  Jupiter  are  not  men- 
tioned at  all  on  our  astronomical  monuments ;  they  must  have 
been  in  their  own  houses,  not  modifying  the  imaginary  influences 
of  the  respective  planets. 

The  following  is,  then,  the  nativity  of  Caesarion  as  apeared  on 
the  summer  solstitial  day  June  25th,  in  -45,  compared  with  our 
superficial  computations : 

Anciemi  Reports.                                                                           Computation. 
O    3«  30*=4«   0"    ®    4"   0« 

C  9-+  <L     ^W* 

5  2«20<>— 30*  0     2"26*' 

?  2«18<>  — IS*'  9    fie<* 

(f  n»25®— 30^  cf  ll"20* 

%  7'+  "^  7-ijr 

h   S'-f  h   8"i»** 

This  new  astronomical  monument  of  the  Egyptians  is  no  trifle. 
It  confirms,  on  the  contrary,  the  great  discovery  of  the  present 
century,  that  the  whole  Historical  Canon  of  Ptolemy  is  wrong ; 
and  that  Petavius,  following  the  latter,  with  all  his  satellites,  who 
from  1627  down  to  this  day,  bonajide  copied  Petavius,  referred 
all  events  of  Roman,  Greek  and  Persian  histories,  etc.,  to  wrong 
years. 

According  to  Ptolemy  and  Petavius,  C.  J.  Caesar  crossed  the 
frozen  Rubicon  and  marched  against  Rome  in  the  year  —50 
B.C.  During  the  same  month,  however,  a  total  eclipse  of  the  sun 
and  a  total  eclipse  of  the  moon  happened,  as  the  ancients  report, 
which  was  not  the  case  in  -50,  but  ^47  only.    Consequently 
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Cons.  Marcellus  and  Lentullus  and  the  first  year  of  Caesar  be- 
longed to  .47  and  not  to  .50.  See  these  Transactions,  vol.  iii. 
p.  447. 

Further,  in  the  following  year  Caesar  went  over  to  Epirus 
against  Pompejus,  and  one  year  later,  on  tlie  28th  of  June,  the 
battle  of  Pharsalus  took  place,  according  to  Petavius  in  -  48.  In 
the  same  year,  Aug.  18,  Pompejus  was  killed  in  Egypt,  and  two 
days  later  (Aug.  20)  Caesar  arrived  in  Egypt.  In  the  followirfg 
year,  according  to  Petavius  in  -47,  Caesar  captured  Alexandria  on 
Feb.  8,  and  remained  there  nine  months.  In  the  next  year,  -46, 
April  21,  Caesar  left  Egypt,  and  a  short  time  after  his  departure, 
as  Dio.  xlii.  44,  says,  Caesarion  was  born  ;  our  planetary  configu- 
ration, to  the  contrary,  referring,  as  usual,  to  the  cardinal  day 
preceding  the  birth-day  of  Caesarion,  puts  the  latter  in  -45.  Thus 
it  is  mathematically  demonstrated  that  Petavius  and  Ptolemy  have 
antedated  Caesar's  crossing  the  Rubicon  at  least  one  year,  which 
is  confirmed  by  the  two  eclipses  in  47  B.C.  Therefore,  the  con- 
suls of  this  year  and  all  their  predecessors,  and  all  th^  events  of 
Roman  history  since  the  foundation  of  Rome,  have  to  come  down 
by  one  year.     Rome  originated  in  752  and  not  in  753  b.c. 

Moreover,  since  Caesar  ruled  six  years  and  was  six  times  Dic- 
tator, he  must  have  died  in  —41  and  not  in  —43,  and  since  in  the 
same  year  the  Olympian  games  were  celebrated,  it  is  obvious 
that  the  Olympiads  commenced  two  years  later  than  Petavius 
fancied,  and  that  consequently  all  events  of  Grecian  history  hap- 
pened respectively  two  or  one  year  later  than  Petavius  imposed 
upon  the  world.  All  these  chronological  particulars  have  been 
discussed  in  extenso  in  these  Transactions,  vol.  iii.  p.  401,  and 
they  are  now  mathematically  confirmed  by  Caesarion's  Nativity. 
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Notes  on  the  Mineralogy  of  Missouri. 

By  Alexander  V.  Leonhard. 

This  article  contains : 

I.  A  descriptive  catalogue  of  the  mineral  species  of  Mis- 
souri. 
II.  A  list  of  the  important  localities  of  minerals  in  Missouri. 

It  forms  the  beginning  of  a  series  of  publications  on  the  mineral- 
ogy of  Missouri,  which  I  am  preparing  at  present. 

I  may  remark  that  all  the  species,  enumerated  in  the  catalogue, 
are  nicely  represented  in  the  "  Collection  of  Missouri  Minerals  " 
which  forms  a  part  of  the  mineral  collections  of  the  Mining  De- 
partment of  Washington  University. 

Washington  University,  St.  Louis,  Missouri,  May,  iSSs. 


L  Cfttftlogne  of  the  Mineral  Species  of  Missouri. 

COPPER. 
NAxrvB  Copper. 

At  Stanton  Copper  Mines j  Franklin  Co.j  in  massive  pieces,  coated  with 
Cuprite  and  Malachite ;  in  wire-like  aggregations  on  Cuprite ;  also 
pseudomorph  after  Chalcotrichite. 

At  Hinch  Copper  Mine^  and  at  Blending  Hill  Mine,  Crawford  Co.,  in 
small  scales  with  Cuprite.    Rare. 

Chalcocite. 

At  St,  Genevieve  Copper  JHfineSy  St.  Genevieve  Co,,  massive  with  other 
copper  ores. 

COVELLITE. 

At  St,  Genevieve  Copper  Mines,  in  bluish-black  earthy  masses  with 

Chalcopjrite. 
Chalcopyrite. 

At  St,  Genevieve  Copper  Mines;  at  Stanton  Copper  Mines,  Franklin 
Co.;  at  Walden  Mine,  Washington  Co,;  at  Copper  Hill,  Hinch  Cop- 
per Mine,  and  Blending  Hill  Mine,  Crawford  Co,;  at  Collins  Mine, 
Cooper  Co, ;  at  Old  Circular  Mine,  Cole  Co, ;  massive,  associated 
with  other  copper  ores ;  often  forming  a  breccia  by  cementing  angular 
pieces  of  chert. 
At  Mine  La  Matte,  Madison  Co.;  at  Old  Copper  Mines,  Madison  Co,; 
at  St,  yoe  Mines,  St.  Francis  Co,  In  small  quantities  with  Pyrite 
and  Linnaeite  in  Galenite. 
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BOBNITE. 

At  Si,  Genevieve  Copper  Mimes,    Massive  with  other  copper  ores. 
Odprite. 

At  Stanton  Copper  Mine,  Franklin  Co.    In  acicular  crystals  (Chalco- 

trichite). 
At  St.  Genevieve  Copper  Mines.    Massive,  of  brown-red  color  (^*Tile 
Ore.") 
Melaconite. 

At  Si.  Genevieve  Copper  Mines.  Massive,  black,  earthy  up  to  \  an  inch 
thiclc,  on  Chalcopyrite. 

31ALACHITE. 

At  St.  Genevieve  Copper  Mines.  Acicular  crystals,  up  to  \  of  an  inch 
long;  in  bands  of  columnar  fibrous  structure,  in  Limonite  or  with  Cu- 
prite. Also  mixed  with  clay,  in  light  green,  earthy,  porous  masses. 

At  all  other  copper  mines  in  the  State,  vide  Chalcopyrite. 

At  Scotia  Iron  Bank,  Crawford  Co.,  in  globular  aggregations,  up  to  ^ 
of  an  inch  in  diameter,  in  drusy  cavities  of  Specular  Iron  Ore. 

At  Collins  Mine  J-  Cooper  Co.,  and  at  Abbott  Bankj  Miller  Co.j  in  drusy 
cavities  of  Limonite. 

In  Wright  and  Ozark  Cos.,  disseminated  through  Calcite. 

Also  in  many  localities,  in  small  particles  disseminated  in  limestone. 
AZDRITB. 

At  Scotia  Iron  Bank^  Crawford  Co.,  in  soft  Red  Hematite,  as  a  light 
blue  lining  of  irregular  cavities,  or  as  a  dark  blue  filling  of  crevices, 
with  columnar  fibrous  structure. 

At  St.  Genevieve  Copper  Mines,  in  small  crystals  on  Limonite,  but 
mostly  massive. 

Also  at  all  other  copper  mines  of  Missouri,  vide  Chalcopyrite. 
Chalcanthite. 

At  St.  Genevieve  Copper  Mines,  as  light  blue  coating  on  Covellite. 

LEAD. 
Galentte. 

In  numerous  localities,  which  may  be  grouped  in  three  districts : 

I.  In  South-west  Missouri — at  Granby ,  Newton  Co.;  9X  yoplin  B.nd 
Oronogo,  Jasper  Co.  Crystals  in  cubes,  octahedrons  (up  to  4-inch 
side-length)  or  dodecahedrons,  but  mostly  in  combinations  of  these 
forms.  Compact  crystalline  masses,  with  Sphalerite  or  Calamine  in 
Dolomite,  chert,  or  clay.  In  Joplin,  sometimes  impregnated  by 
bitumen.  Contains  about  i  oz.  of  Silver  per  ton. 
3.  In  Central  Missouri  in  many  places,  principally  in  Morgan  Co., 
Miller  Co.  and  Cole  Co. — in  cubes,  with  a  side-length  up  to  6  inches, 
generally  coated  with  Cerussite,  and  in  crystalline  masses  weighing 
up  to  5,ooo  lbs.  and  more,  embedded  in  red  clay,  or  in  altered  mag- 
nesian  limestone,  or  with  Barite.  At  Sampson^s  Coal  Mine,  Moni^ 
teau  Co.,  filling  fissures  in  cannel-coal.  Contains  only  a  small 
trace  of  Silver. 
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3.  In  South-east  Missouri — tX  Mine  La  Motte^  Madison  Co.,  and  at 
St.  Joe,  St.  Francis  Co.,  with  Linnseite  and  Chalcopjrite  in  lime- 
stone; at  Einstein  Silver  Mine,  Madison  C<7.,  with  Sphalerite  and 
Pyrite  in  Quartz;  at  Valle  Mines,  Jefferson  C<?.,  with  Sphalerite, 
Calamine,  and  Smithsonite;  in  Madison  Co.,  in  small  veins  in  Por- 
phyry ;  in  numerous  other  localities,  generally  with  Barite  or  in  clay 
or  sand.  Contains  1-4  ozs.  Silver  per  ton ;  a  fine-grained  variety 
in  Madison  Co.  contains  6-7  ozs.,  and  the  Galenite  at  Einstein  Sil- 
ver Mine  contains  40-1  xo  ozs.  per  ton. 

Minium. 

At  Virginia  Mines,  Franklin  Co.,  massive  with  Cerussite,  formerly 
found  in  large  quantities. 

Cerussite. 

At  Valle  Mines,  Jefferson  Co.,  beautiful  crystals  lining  the  walls  of  cavi- 
ties in  Galenite. 

At  Granhy  Mines,  Newton  Co.,  in  amorphous,  porous  or  compact  pieces 
of  earthy  appearance  and  white  or  reddish  color.  A  gray  ashy  variety 
surrounds  unaltered  Galenite  or  fills  cubical  cavities.  Cavities  in 
massive  Cerussite,  formerly  occupied  by  crytsals  of  Galenite,  are  often 
coated  by  crystalline  C,  from  which  gray  to  black  translucent  crystals 
of  C.  project  towards  the  interior  of  the  cavity. 

At  Oronogo,  Jasper  Co.,  in  amorphous  porous  pieces  with  drusy  aggre- 
gations of  well  developed  crystals,  sometimes  over  \  of  an  inch  long. 
They  often  show  a  combination  of  one  brachydome,  which  is  termi- 
nated at  both  ends  by  the  faces  of  the  pyramide  and  of  the  prism. 

At  Mine-a- Burton  and  Cove  Mines,  Franklin  Co.;  iX  Mine  La  Motte, 
Madison  Co.;  and  at  Palmer  Mines,  Jefferson  Co.,  massive,  and  in 
well  developed  crystals. 

At  Boaz  Mine,  Cole  Co.t  massive.  In  most  of  the  lead  mines  of  the 
State  as  a  gray  coating  on  Galenite. 

Pyromokphite. 

At  Granby  Mines,  Newton  Co.,  in  small  crystals  in  cavities  of  amor- 
phous Cerussite;  in  loose,  rounded  pieces  from  pea  to  nut-size, yellow- 
ish-green and  earthy  on  the  outside,  compact  and  of  lighter  color  in  the 
interior;  mostly  as  shaly  greenish  coating  on  Cerussite. 

Anolesite. 

At  Cove  Mines,  Franklin  Co.,  in  fine  crystals,  about }  of  an  inch  long  and 
\  of  an  inch  thick,  on  Galenite  crystals  whose  surface  is  corroded  and 
partially  coated  with  Cerussite.  They  show  a  combination  of  the 
macropinacoid,  the  one-half  macrodome,  the  prism,  the  brachypyra- 
mide  2,  and  the  brachydome ;  or  of  the  brachypyramide  2,  with  the 
brachydome.  The  crystals  are  striated  along  the  faces  of  the  domes, 
and  of  a  dark  gray  color,  due  to  a  thin  coating  of  Cerussite.  When 
treated  with  dilute  hydrochloric  acid,  the  coating  dissolves  and  leaves 
the  Anglesite  crystal  milk-white  and  with  smooth  faces. 
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At  ValU  Mines,  Jefferson  Co.;  at  Hofewell  Mine*  and  Mine-h- Button, 
Ftanklin  Co.;  at  Mine  La  Motte;  and  at  Oronogo^  Jasper  Co.,  crys- 
tallized in  cavities  of  Galenite  or  of  Cerussite. 
Plumbogummite. 

At  Palmer  Mines ^  Jefferson  Co.,  and  at  Mine  La  Motte,  Madison  Co., 
in  small  greenish  globules,  of  waxy  luster,  and  of  less  than  pin-head 
size,  with  crystals  of  Cerussite  on  Galenite,  whose  surface  is  corroded. 

ZINC. 
Sphalerite. 

At  Joplin,  Oronogo,  and  Webb  City,  Jasper  Co.,  reddish-brown  crys- 
tals, sometimes  i  inch  in  diameter,  in  silicious  clay,  showing  combi- 
nations of  dodecahedron  with  cube  and  hemi-trapezohedron,  with 
curved,  convex  faces ;  also  in  small  bright  red  crystals.  Mostly  mas- 
sive, or  coarse  crystalline,  of  dark  brown  color;  sometimes  green,, 
greenish-yellow  or  red.  Rarely  in  black  or  bluish-black  pieces  with 
metallic  lustre,  resembling  Galenite,  which,  by  analysis  of  R.  Chau- 
venet,  proved  to  be  pure  S.,  with  but  traces  of  lead  and  iron.  A  fine- 
grained variety  forms  part  of  a  breccia,  in  which  pieces  of  chert  are- 
cemented  by  siliceous  matter,  Sphalerite  and  Pyrite;  often  intimately 
mixed  with  Galenite. 

At  Granby  MineSy  Newton  Co.,  in  coarse  crystalline  masses,  with  Cala- 
mine and  Galenite.  Crystals  are  frequently  coated  by  Greenockite.. 
The  coarse  crystalline  variety  encloses  bands,  up  to  i  inch  thick,  of  a. 
fine-grained  or  granular  variety,  with  small  bright  red  crystals  of  ada- 
mantine lustre. 

At  Mount  Hope  Mine^  Franklin  Co.,  massive  with  Smithsonite. 

At  Darby s  Mine,  Franklin  Co.,  mixed  with  Pyrite. 

In  Moniteau  Co.,  crystals  and  sheets  in  cannel-coal. 

In  St.  Louis  Co.,  in  crystalline  masses,  of  brown  or  black  color,  in  cavi- 
ties of  limestone. 

At  Sugar  Creek,  Buckanan  Co.;  Holdtn,  yoknson  Co.;  Grand  River, 
Henry  Co.-,  in  the  interior  of  Clay  Iron  Ore  concretions  in  slate  of  the 
coal  formation. 

At  Nodaway  Co.,  enclosed  in  crystalline  Calcite. 

Bmithsonite. 

At  Granby  Mines,  Newton  C^.,  aggregations  of  milky-white  crystals,  in 
the  form  of  flat  rhombohedrons,  on  Cnlamiine;  in  the  Hardshaft  in 
hollow  stalactitic  forms,  covered  by  small  transparent  crystals  of 
Smithsonite;  massive,  usually  grayish-brown,  and  of  fine-grained 
structure ;  occasionally  dense  and  of  light  yellow  color. 

In  Dade  Co.,  in  masses  of  light  grass-green  or  of  yellowish-gray  color, 
fine-grained,  and  porous,  in  botryoidal  forms. 
At  Collins  Mine,  Cooper  Co.,  massive,  mixed  with  Limonite. 

At  Perry  Mine  and  Birck  Mine,  St.  Francois  Co.,  in  small  quantity 
with  Sphalerite. 

At  Valle  Mines,  Jefferson  Co.,  massive,  with  Calamine  and  Sphalerite. 
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At  Ml»  Hope  MinCy  Franklin  Co,,  massive. 

At  Eureka  Mine,  Cole  Co.,  as  brown  coating  on  broken  chert. 

Hydrozincite. 
At  Granby  Mines,  Newton  Co.^  and  at  Valle  Mines,  Jefferson  Co,,  as 
while  amorphous  coating  on  crystalline  Calamine. 

Calamine. 

At  Granby  Mines,  Newton  Co.,  crystals  thin  lamellar,  about  ^  of  an 
inch  long,  perfectly  transparent  and  colorless,  or  dark  green  and 
opaque.  They  frequently  show  a  combination  of  two  different  prisms, 
the  macrodiagonal  faces,  one  macrodome  and  one  brachydome. 
They  are  mostly  arranged  in  radiated  globular  forms  or  in  botryoidal 
groups  on  massive  Calamine,  or  on  Galenite.  Compact  Calamine 
forms  layers  up  to  8  feet  thick ;  it  is  opaque,  yellow  or  reddish-brown, 
and  of  fine-grained  structure,  and  contains  numerous  cavities  with 
crystals  of  Calamine  or  of  Dolomite.     Also  in  stalactitic  forms. 

At  Valley  Mines,  Jefferson  Co.,  at  Perry  Mine  and  Bisck  Mint,  St, 
Francois  Co.,  and  in  many  other  mines  of  South-east  Missouri,  it  oc- 
curs massive,  usually  with  Smithsonite,  Sphalerite,  and  Galenite. 

BURATITE. 

At  Granby  Mines,  Newton  Co.,  in  globular  aggregations  of  apple-green 
color,  sometimes  \  of  an  inch  in  diameter,  but  usually  smaller,  resting 
on  crystals  of  Dolomite  or  of  Calamine.     Rare. 

CADMIUM. 
Greenockite. 

At  Granby  Mines,  Newton  Co.,  frequently  as  coating  on  Sphalerite,  of 

earthy   appearance   and   of  bright  yellow,  yellowish-green   or  green 

color.     Rarely  in  small  crystals  in  fissures  of  Sphalerite. 

TITANIUM. 

Menaccanitk(?). 

In  St.  Francois  Co.  and  in  Madison  Co.,  in  loose  compact  pieces  up  to 

fist-size. 

COBALT  AND  NICKEL. 

MiLLERITE. 
At  St.  Louis,  in  cavities  of  the  St.  Louis  limsetone.  In  dark  greenish- 
yellow  hair-like  aggregations,  irregularly  interwoven  and  looking  like 
spider-web,  laying  loosely  on  crystals  of  Dolomite,  Fluorite  or  Calcite, 
sometimes  forming  bunches  that  nearly  fill  the  whole  cavity.  Or  in 
very  thin,  straight,  needle-like  prisms  of  high  metallic  lustre,  up  to  6 
inches  long,  radiating  from  points  at  the  wall  of  the  cavity.  Also  in 
pointed  spear-like  forms,  consisting  of  parallel  long  thin  prisms  ad- 
hering toeach  other.  These  *  ^spears'*  have  been  observed  as  large  as 
2  inches  long  and  ^  of  an  inch  thick;  they  sometimes  transverse  crys- 
tals of  Calcite  or  of  Fluorite.  Calcite  frequently  encloses  Millerite  in 
considerable  quantity.  Often  as  dark  green  coating,  of  small  fibres 
and  of  earthy  appearance,  on  the  limestone. 
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LINNJ2ITE. 

At  Mine  La  Motte^  Madison  Co.,  and  at  S^,  yoe^  St.  Fran^oit  Co.,  the 
Nickel-Linnaeite  or  Siegenite  occurs  massive  with  Pyrite  and  Chalco- 
pjerite  in  Galen ite.     Rarely  in  small  crystals. 

Annabkkgite(?). 
At  Mine  La  Motte  and  at  St.  yoe  Mines,  in  small  globular  pieces,  of 
about  pin-head  size,  and  of  apple-green  color,  on  Chalcopyrite  or  on 
Galenitel     Rare. 

ASBOLITE.  / 

At  Mine  La  Motte  and  at  Old  Copper  Mines,  Madison  Co.,  in  black, 
earthy  masses,  containing  5  per  cent,  and  more  of  Nickel. 

WOLFRAM. 

TUNdSTlTE. 

In  St.  JFran^ois  Co.,  in  yellowish-green  earthy  masses  on  Quartz.  Rare. 
Wolframite. 
Near  Einstein  Silver  Mine,  Madison  Co.,  and  in  several  places  in  St, 
Francois  Co. ,  massive  and  in  long  prismatic  crystals  in  Quartz. 

IRON. 
Meteoric  Iron. 

Has  been  found  in  Bates  Co.  and  in  Howard  Co. 

Pyrite. 

At  yhplin,  Jasper  Co.,  in  crystals  and  in  stalactitic  forms,  sometimes  6 
inches  long,  with  Galenite. 

At  Mine  La  Motte  and  St  Joe,  with  Galenite,  Linnaeite,  and  Chalco- 
pyrite. 

At  St.  Louis^  in  minute  crystals  on  thin  needles  of  Millerite. 

At  Pettis  Co.,  fossils  in  the  coal-shales  are  composed  of  Pyrite. 

At  numerous  other  localities,  especially  throughout  the  coal  and  slate 
deposits  of  the  Coal-Measures,  and  disseminated  in  limestone. 

MarcxSITE. 

At  yoplin,  Jasper  Co.,  sometimes  forming  a  compact  coating,  up  to  i 
of  an  inch  thick,  covered  with  well  developed  crystals,  over  large  crys- 
tals of  Galenite. 

In  St.  Louis  Co.,  crystals  in  Dolomite. 

In  many  other  localities,  mostly  in  massive  pieces,  often  changed  to 
Linionite  on  the  outside. 

Pyrrhotite. 
At  Mine  La  Motte,  massive,  with  Galenite,  containing  Nickel  and   Co- 
balt. 

Magnktitk. 
In  St.  Francois  Co.,  in  well  developed  octohedrons,  of  sometimes  J  of 

an  inch  side-length,  loose  in  sand. 
In  Iron  Co.,  at  Skephard's  Mt.,  in  small  crystals  on  Specular  Iron  Ore. 
At  Pilot  Knob,  microscopic  crystals  in  Serpentine. 
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Hematitk  var.  Specular  Iron  Ore. 

At  Iron  AiouutatH^  St,  Francois  Co.^  massive,  steel-gray  to  dark  grajr, 
semi-crystalline  to  coarse  crystalline,  submetallic  to  metallic  lustre. 
Always  more  or  less  magnetic,  showing  polar  magnetism,  containing 
2  to  5  per  cent,  of  protoxyd  of  iron  ;  with  65-68  per  c^nt.  of  metallic 
iron.  At  Pilot  Knob^  Iron  Co.,  massive,  steel-gray  with  a  strong 
tinge  of  sky-blue ;  lustre  silky  to  submetallic ;  fracture  subconchoidal ; 
not  magnetic.  The  best  ore  contains  5-13  per  cent,  of  Silica,  which 
percentage  increases  in  the  inferior  grades  of  the  ore.  Also  forming 
a  conglomerate  by  cementing  crystals  and  pieces  of  transparent 
Quartz. 

At  Scotia  BankSy  Crawford  Co.y  in  small,  highly  splendent  crystals, 
covering  the  walls  of  drusy  cavities  in  the  Specular  Ore.  They  are 
often  tarnished,  displaying  all  the  colors  of  the  rainbow.  Albo  in  re- 
ticulated forms,  enclosing  transparent  Quartz  and  dark  >ellow  Jasper. 

At  Simmons  MoHntain,  Dent  Co.,  crystals  (flat  rhombodedrons)  seated 
on  Quartz  in  drusy  cavities  of  the  Specular  Ore. 

At  Smith  Bank,  Phelps  Co.,  in  hollow  stalactitic  forms,  covered  with 
splendent  crystals. 

Hematite  var.  Red  Hematite. 
In  Callaway  Co. — At  Knight^s  Bank,  massive,  of  light  red  color,  hard- 
ness =  6,  associated  with  Siderite.    At  New  Bloomfiild,  bluish-gray 
or  dark  red,  often  thinly  stratified,  and  enclosing  fossils.     At. Hender- 
son Bank,  an  oolithic  variety. 
In  many  localities,  principally  in  Franklin  Co.,  Phelps  Co.,  Crawford 
Co.,  and  Dent  Co.^  mostly  in  soft  (Hz=:2-3)   earthy  masses,  some- 
times with  silky  lustre,  often  greasy  to  the  touch ;   also  in  botryoidal 
forms. 
GOETHITE. 
At  Scotia  Banks,  Crawford  Co.,  in  thin  long  crystals,  on  crystals  of 

Amethyst,  partially  enclosed  in  the  latter. 
In  Adair  Co.,  in  small  crystals  on  Calcite  crystals.     Rare. 
LiMONITB. 

In  numerous  deposits  in  the  south-eastern  and  central  parts  of  the  State, 
very  often  with  stalactitic  structure.  In  some  places,  f  i.  at  MoselU, 
Franklin  Co.,  as  so-called  **kidney-ore."  These  **kidneys"  are  rounded 
forms,  sometimes  several  inches  in  diameter,  hollow  inside,  the  shell 
being  of  hard  dark  brown  Limonite,  up  to  \  of  an  inch  thick,  covered 
by  yellow  ochre. 
Side  KITE. 

In  Phelps  Co.,  at  Meramec  Bank,  and  near  Rolla,  in  specks  and  seams 

in  Red  Hematite,  and  in  ferruginous  limestone. 
In  Callaway  Co.,  at  KnighVs  Bank,  in  considerable  quantity,  with  Red 

Hematite. 
In  the  Coal-measures  of  the  State,  especially  in  Carroll  Co.,  yokmsom 
Co.j  Henry  Co.,    Vernon  Co.,  and  Barton  Cc,f  as  Clay  Iron  Ore,  of 
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brown  or  brownish  black  color  and  earthy  appearance,  mostly  in 
lenticular  masses,  1-20  inches  thick. 
Melanterite. 
As  white  efflorescence  on  old  dumps  and  in  old  passages  of  coal  mines ; 
and  in  the  water  of  many  springs. 

MANGANESE. 

PSILOMKLANE. 

In  Bollinger  Co.j  massive,  often  in  stalactitic  forms,  with  Limonite. 
Hausmaknite. 

In  JDenl  Co.^  in  massive  pieces. 
Wad. 
In  Bollinger  Co.,  and  at  Step  kens  Coal  Bank^  Cooper  Co* 
At  Mine  La  Motte  and  Old  Copper  Mines,  Madison  Co,,  in  black  earthy 

masses,  containing  Nickel,  Cobalt  and  Copper. 
Rem. — Manganese  Ore,  occurs  in  Iron  Co.,  on  Cuthbertson  tract  (asses* 
quioxyd,  perhaps  with  binoxyd)  and  on  Marble's  land  (as  protoxyd), 
mixed  with  more  or  less  sesquioxyd  of  iron. 

ALUMINIUM. 
Picking  E  rite. 

At  McCarrow's  Coal  Bank,  Barton  Co.,  observed  by  C.  J.  Norwood, 
as  white  efflorescence,  with  silky  lustre,  on  sandy  shales  of  the  Coal- 
measures.  In  bands,  \-2\  inches  thick.  It  contains  (analysis  of  R. 
Chauvenet) : 

Sulphuric  Acid 3S»77 

Alumina ^S'SS 

Magnesia 2.92 

Water 4464 

98.88 
Lazulitk. 

At  Pilot  Knob.  Iron  Co.,  microscopic  crystals  of  deep  blue  color,  in  Ser- 
pentine.    (Observed  by  A.  V.  Leonhard.) 

MAGNESIUM. 
Dolomite. 

In  St.  Louis,  in  cavities  of  the  limestone.  Very  frequently  as  a  compact 
lining  of  these  cavities,  of  light  pink  color,  wholly  covered  by  Dolo- 
mite crystals  of  the  same  color,  with  strong  pearly  lustre,  in  the  usual 
form  of  the  rhombohedron,  with  curved  or  distorted  faces.  Single  well 
developed  crystals  are  often  wholly  or  partially  enclosed  in  Calcite 
crystals,  or  embedded  in  aggregations  of  Millerite  crystals. 

At  Granbyy  Newton  Co.,  it  forms  the  principal  **gangue"  in  the  Lead 
and  Zinc  Ore  deposits.  Mostly  in  coarse  crystalline  bands,  in  dolo- 
mitic  limestone,  associated  with  the  ores,  and  covered  with  Dolomite 
crystals.     Color  white,  yellow,  or  yellowish-brown. 

In  Cedar  Co.,  in  coarse  crystalline  bands  of  drab  or  light  pink  color,  in 
limestone. 
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Ankerite. 
In  Phelps  Co,,  in  bands  in  Red  Hematite. 

£PS0M1TE. 

In  the  water  of  several  mineral  springs,  especially  in  Bates  Co, 

CALCIUM. 
Calcite, 

In  St.  Louis,  in  cavities  of  the  limestone,  in  well  developed  crystals,  up 
to  6  inches  long  and  about  2  inches  thick  at  the  base,  colorless  to  light 
yellow,  transparent  to  translucent.  They  often  show  a  combination 
of  the  prism,  one  or  two  different  scalenohedrons,  terminated  (often 
on  both  ends)  by  the  negative  \  rhombohedron.  Often  the  prism  pre- 
dominates, teiminated  by  faces  of  two  different  rhombohedrons.  Also 
in  many  other  combinations.  They  sometimes  enclose  Millerite  and 
Dolomite  crystals. 

In  ya»per  Co.,  on  Spring  River,  in  a  violet  colored  variety. 

At  Granby,  Newton  Co.^  in  crystalline  masses,  sometimes  enclosing 
seams  and  crystals  of  Galenite,  and  in  scalenohedral  crystals  up  to  6 
inches  long. 

In  Washington  Co.,  dark  yellow  crystals,  several  inches  long,  with  glo- 
bular aggregations  of  Barite,  on  Galenite. 

In  very  many  other  localities,  in  crystals*  or  crystalline  masses,  or  in 
stalactitic  forms,  or  as  an  incrustation. 

Aragonite. 

In  yasper  Co.,  in  dark  reddish-brown  columnar  aggregations. 

Near  Lexington,  Lafayette  Co.,  in  crystals. 

In  Washington  Co.,  Franklin  Co.,  and  in  many  other  localities. 

Gypsum. 

In  St,  Louis,  in  cavities  of  the  limestone  in  perfectly  transparent  crys- 
tals, of  strong  vitreous  lustre,  sometimes  1}  inches  long  and  ^  of  an 
inch  broad.  They  show  combinations  of  the  clino-pinacoid  with  the 
faces  of  several  prisms,  terminated  by  faces  the  negative  and  positive 
hemi-pyramide.  The  crystals,  often  lamellar  by  a  large  development 
of  the  faces  of  the  clino-pinacoid,  are  grouped  together  parallel  to  each 
other,  and  seated  on  crystalline,  snowy-white,  corroded  masses  of 
Gypsum. 

Near  Salisbury,  Chariton  Co.;  Atlanta,  Macon  Co.;  Knob  No%ter, 
Johnson  Co. ;  Lexington,  Lafayette  Co.;  Grundy  Co.,  and  Carroll 
Co.,  crystals  of  Selenite  well  developed,  embedded  in  the  clay  and 
shales  of  the  Coal-measures.  These  crystals  are  translucent  to  trans- 
parent, of  pearly  or  subvitrious  lustre.  They  show  the  combination 
of  the  prism,  both  hemi-pyramides,  and  the  clino-pinacoid,  and  are 
often  about  1}  inches  long,  }  of  an  inch  broad,  and  \  of  an  inch  thick 
between  the  faces  of  the  pinacoid. 

Anhydrite. 
In  St.  Louis,  in  cavities  of  the  limestone,  in   rounded  aggregations,  of 
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radiated  fibrous  structure,  skj-blue  color,  and  silky  lustre,  partially 
embedded  in  Gypsum. 

In  Franklin  Co.j  in  aggregations  of  light  pink  color  and  radiating  co- 
lumnar structure. 

Pluorite. 
In  St.  Lout's^  in  cavities  of  the  limestone,  in  transparent  cubic  crystals 
of  light  honey -yellow  color,  of  sometimes  i\  inches  side-length,  rarely 
enclosing  crystalline  aggregations  of  Millerite. 

In  Iron  Co,,  in  cavities  of  the  porphyry,  in  small  crystals  of  amethyst 

color. 
At  Einstein  Silver  Mine,  Madison  Co, 

Apatite. 

At  Iron  Mountain,  St.  Francois  Co,,  in  Specular  Iron  Ore.    In  crystals 

of  light  pink  color,  of  earthy  appearance,  with  a  hardness  less  than 

5;   evidently  partially  decomposed.     Also  in  compact  flesh-colored 

masses. 

BARIUM  AND  STRONTIUM. 
Barite. 

In  Morgan  Co.  and  Cole  Co.,  massive  and  crystallized.  Crystals  often 
perfectly  transparent,  up  to  4  inches  long,  showing  a  combination  of 
the  brachy-pinacoid,  the  brachydome,  the  prism,  and  a  small  develop- 
ment of  the  macrodome.  Also  in  large  tabular  crystals,  translucent 
and  of  light  bluish  color,  showing  the  faces  of  the  brachy-pinacoid  and 
the  macrodome.  The  latter  variety  contains  Strontium,  being  per- 
haps Barito-celestite. 

In  the  South-eastern  part  of  the  State  in  many  localities,  especially  in 
yefferson  Co.  and  Washington  Co.,  massive,  of  white,  yellow  or  light 
brown  color,  often  coarsely  laminated.  Crystals,  lamellar  and  opaque, 
on  massive  Barite.  In  most  of  the  Lead  mines  of  that  region  asso- 
ciated with  Galenite ;  sometimes  forming  globular  snowy-white  crys- 
talline aggregations  on  crystals  of  Galenite. 

In  St.  LouiSy  in   cavities  of  the   limestone,  in   snowy-white,    rounded 

incrustations  on  Calcite  crystals  or  on  Millerite. 
In  yackson  Co.,  massive  and  in  opaque  crystals  of  flesh-color. 

WiTHEUITE. 
Near  Potosi,   Washington  Co,,  massive,  in  botryoidal  forms.     Rare. 

Rem. — It  has  been  proved  by  spectral  analysis  that  mostof  thedolomitic 
limestone  of  South-east  Missouri,  especitilly  the  so-called  third  mag- 
nesian  limestone,  contain  traces  of  Strontium. 

POTASSIl'M  AND  SODIUM. 
Nitre. 

In  Oxark  Co.,  as  efflorescence  on  sandstone  (observed  by  Shumard.) 

At  Portland,  Callaivay  Co.;  in  Pulaski  Co.,  and  Maries  Co,,  in  the  clay 

of  caves. 
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Halitk. 

In  incrustations  and  in  the  water  of  many  springs,  especially  in  Saline 
Co.  and  Howard  Co, 

SILICA. 
Quartz. 

At  Scotia  Iron  Banks,  Crawford  Co,,  rock  crystals,  sometimes  several 
inches  long  and  oilen  enclosing  wax-yellow  Jasper,  in  cavities  of  Spe- 
cular Iron  Ore.     Rarely  Amethyst  crystals  on  Jasper. 

In  South-east  Missouri,  in  transparent  grains,  sometimes  of  smoky 
Quartz,  in  granites,  and  in  porphyries.  Amethyst  crystals  in  quartz 
veins,  traversing  the  granite,  in  Madison  Co,;  Banded  Agate  in  por- 
phyry in  Iron  Co, ;  Transparent  Quartz  with  Specular  Ore  in  con- 
glomerates at  I^iiot  Knob,  Iron  Co,  Large  quantities  of  Quartz 
geodes,  mammillary  and  drusy  Quartz  on  the  surface  of  dolomitic 
limestone  hills. 

Feldspar. 
In  South-east  Missouri^  in  the  granites  and  porphyries.    Flesh-colored 

Orthoclase  in  the  granite  of  Brown's  Quarry  and  in  other  localities; 

white  or  pink  crystals,  \-i  of  an  inch  long,  in  porphyry,  probably 

Oligoclase. 
Mica. 

Near  Einstein  Silver  Mine,  Madison  Co,,  Muscovite  with  Quartz.     In 

the  granites  of  S.E.  Missouri  Mica  is  but  rarely  found. 
In  the  sandstone  of  the  Coal-measures,  abundant  in  minute  scales. 

Hornblende. 

In  South-east  Missouri,  especially  Madison  Co,,  in  syenitic  granite  and 
in  Dolerite.    Acicular  crystals  of  Actinolite  in  Quartzite. 

Asbestos. 

In  Madison  Co,,  in  long  silky  fibres,  in  small  pockets  between  layers  of 
Dolerite. 

Epiddte. 
Massive,  or  with  fibrous  structure,  in  the  granites  and  porphyries  of  S,B, 
Missouri^  especially  Iron  Co.,  Madison  Co.,  and  St.  Francois  Co, 

Serpentine. 

In  the  porphyry  region  of  •$.  W,  Missouri,  especially  in  Iron  Co.  and 
Madison  Co.,  massive,  of  light  grass-green  color,  hardness  :=  2-3,  with 
greasy  or  waxy  lustre.    Mostly  enclosing  microscopic  crystals  of  Mag- 
netite. 
Chlorite. 

In  S.E.  Missouri,  in  granites  of  Madison  Co.;  also  impregnating  the 
groundmass  of  some  of  the  porphyries. 

Garnet. 

Common  Garnet  in  "Drift  boulders"  in  Northern  Missouri. 
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SULPHUR. 

Uative  Sulphur. 

In  Si.  Loui$  Go  ,  in  dumps  of  coal  mines,  in  small  crystals,  or  forming 
incrustations.     (Observed  by  G.  Hambach.)     Rare. 

CARBON. 

iBiTUMEN. 

At  Joplin^  Jasper  Co,^  in  cavities  and  crevices  of  subcarboniferous  lime- 

sto;ie  in  a  plastic  or  semi-fluid  state ;  also  impregnating  Galenite  and 

Sphalerite,  which  then  show  a  darker  color  and   emit  a  bituminous 

odor  when  broken  or  rubbed. 
In  the  sandstone  of  the  coal-measures^  either  in  a  viscid  state  in  cavities, 

or  impregnating  large  portions  of  the  rock. 

.MiNKKAL  Coal. 

Bituminous  Coal,  abundant  in  the  coal-measures  of  the  State,  usually 
with  some  Pjrite.  Cannel  Coal,  in  large  pockets,  in  Lincoln  Co,, 
Callaway  Co.,  Cole  Co.,  Moniteau  Co,,  and  several  other  counties.  It 
often  encloses  Calcite;  in  some  places,  especially  in  Moniteau  Co.,  it 
also  contains  Sphalerite  and  Galenite. 

Mineral  Charcoal,  in  thin  layers  and  in  pieces  in  bituminous  coal  at 
Cltar  Fork  VLiid  near  Warreusburg;  yohnson  Co.  (Observed  by  G. 
C.  Broadhead.) 

IL  List  of  prominent  localities  of  Minerals  In  Mlssonrl. 

The  names  of  minerals,  obtainable  in  good  specimens,  nre  distinguished 
^by  italics;  one  exclamation  mark  (I)  is  added  when  the  specimens  are 
:remarkably  good,  or  two  of  these  marks  ( ! !)  when  the  specimens  are  quite 
unique. 

iBarton  Co.  —  Picker  in gite  (  ! ). 

Bentom  Co.  —  Limonite. 

Bollinger  Co. — Limonite,  Bog  Manganese,  Psilomelane. 

.Buffalo  Mines,  Morgan  Co. —  Galenite  (\). 

Callaway  Co.  —  Red  Hematite^  !),  Clay  Iron  Ore, 

Cole  QQ.—Barite{\). 

Chariton  Co.  —  Selenite. 

•Collins  Mine,  Cooper  Co.  —  Malackite,  Azurite,  Chalcopyrite*  Smith- 
sonite,  Galenite,  Sphalerite,  Limonite. 

•Cove  Mines,  Franklin  Co. —  Galenite.  Cerussite,  Anglesite  (I),  Barite. 

iDade  Co.  —  Smithsonite. 

Eureka  Mines,  Cole  Co.  —  Galenite    Smithsonite. 

Einstein  Silvkr  Mine,  Madison  Co.  —  Galenite,  Sphalerite,  Wolfram- 
ite, Pyrite,  Qjiartz.  Muscovite,  Actinolite,  Fluorite. 

'Granby  Mines,  Newton  Co.—  Galenite  {\),  Cerussite,  Pyromorphite, 
Calamine  (  I ),  Grecnockite  (  ! ),  Sphalerite  (I),  Smithsonite,  Hydro- 
xincite,  Buratite,  Dolomite,  Calcite. 
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Humes'  Mill,  Morgan  Co. — Barite{\). 

Iron  Mountain,  St.  FranQois  Co.  —  Specular  Iron  Ore,  Apatite. 

JoPLiN  Mines,  Jasper  Co.  —  Gale/n'te(^l),  Sphalerite (\),  Pyrite,  Cerus- 
site,  Bitumen,  Marcasite. 

Madison  Co.  —  Menaccanite(?),  Quartz,  Agate,  Hornblende,  Serpen- 
tine, Asbestos,  Chlorite,  Epidote,  Feldspar. 

MiNE-A-BuRTON,  Franklin  Co.  —  Gahnite^  Cerussitf,  Anglesitt, 

Mine  La  Motte,  Madison  Co.  —  Galtnite{^\)y  Siegenitt,  Cerussite,  An> 
glesite,  Pjrrhotite,  Earthy  Cobalt,  Bog  Manganese,  Plumbogummite, 
Annabergite(?),  Chalcopj^rite. 

Moselle,  Franklin  Co.  —  Limonite  (  !  ). 

Mount  Hope  Mine,  Franklin  Co.  —  Galenite,  Sphalerite,  Calamine,. 
Smithsonite. 

Oronogo,  Jasper  Co.  —  Galenite^  Sphalerite^  Cerussite^  Smithso«ite, 
Anglesite. 

Palmer  Mines,  Jefferson  Co.  —  Galenite^  Cerussite{l)y  Plumbogum- 
mite. 

Phelps  Co.  —  Specular  Iron  Ore,  Rrd  Hematite,  Sideritc,  Limonite 
Ankerite. 

Pilot  Knob,  Iron  Co.  —  Specular  Iron  Ore,  Serpentine,  Magnetite, 
Quartz,  Manganese  Ore. 

St.  Francois  Co.  — Tungstite,  Wolframite,  Magnetite,  Menaccanite(?').. 

St.  Genevieve  Copper  Mines,  St.  Genevieve  Co.  —  Chalcopyrite,   Cu- 
prite, Malachite^  1),  Azttrite(\),  Chalcocite,  Bornite,  Covtllite,  Mela 
conite,  Chalcanthite.  « 

St.  Louis. — Millerite  (II),  Dolomite,  Calcite,  Fluorite,  Anhydrite,  Gyp- 
sum. 

Saline  Co.  —  Halite. 

Sampson's  CoSvl  Mine,  Moniteau  Co.  —  Galenite  and  Sphalerite  in 
cannel  coal. 

Scotia  Iron  Banks.  Crawford  Co.  —  Specular  Iron  Ore{  I),  Quartz, 
yasper^  Amethyst,  Goethite,  Malachite. 

Simmons  Mountain,  Dent  Co.  —  Specular  Iron  Ore. 

Stanton  Copper  Mines,  Franklin  Co.  —  Native  Copper,  Chalcotrichite, 
Malachite,  Azurite,  Chalcopvrite. 

Valle  Mines,  Jefferson  Co. —  Galenite,  Cerussite,  Anglesite  {I),  Cala- 
mine(\),  Smithsonite,  Hydrozincite,  Malachite,  Azurite. 

Virginia  Mines,  Franklin  Co.— Galenite,  Minium,  Cerussite,  Anglesite. 

Wayne  Co. — Limonite. 

Webb  City,  Jasper  Co.  —  Galenite,  Sphalerite. 
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Magnetic  Survey  of  Missouri.     Fourth  Annual 

Report. 

By  Francis  £.  Niphbr. 

During  the  years  1878,  '79  and  *8o  the  magnetic  survey  of  Mis- 
souri had  been  extended  to  all  parts  of  the  State,  and  it  was  clear 
that  in  the  further  and  more  detailed  prosecution  of  the  work  it 
would  not  be  advantageous  to  travel  by  rail.  Fortunately  the 
requirements  of  the  case  were  fully  met  by  the  unsolicited 
offer  of  a  gentleman  of  St.  Louis  to  pay  the  expense  involved 
in  the  completion  of  the  work.  His  interest  in  the  work  was 
also  shown  in  the  many  well-considered  suggestions  in  regard  to 
the  fitting  out  of  the  expedition,  and  which  added  very  greatly  to 
our  comfort. 

We  were  provided  with  two  horses  and  a  strong  spring-wagon 
capable  of  carrying  all  our  instruments,  two  tents,  folding-cot, 
etc.  The  wagon  was  built  especially  for  the  purpose,  and  was 
provided  with  high-backed  seats  which  could  be  let  down  so  as 
to  make  a  comfortable  couch  at  night. 

In  addition  to  the  instruments  taken  in  previous  years,  a  Green's 
barometer  (No.  1423,  belonging  to  the  University)  was  carried. 
It  was  suspended  from  the  roof  of  the  wagon  on  two  steel  spirals, 
one  of  which  ordinarily  supported  the  instrument,  the  other 
being  brought  into  play  during  heavy  jolting.  The  instrument 
was  also  guyed  by  lateral  spirals,  so  that  it  required  very  little 
attention. 

I  was  accompanied  by  Mr.  W.  E.  Knollenberg  of  the  Junior 
class,  who  acted  as  volunteer  assistant,  and  by  Mr.  Andrew 
O'Reilly  of  the  Freshman  class,  who  was  employed  to  relieve  us 
of  the  burden  of  camp  duties,  but  who  also  rendered  important 
service  in  the  observations.  To  both  of  these  gentlemen  I  wish 
to  express  a  feeling  of  personal  obligation  for  the  manner  in 
which  they  rendered  enjoyable  the  rough  experiences  incidental 
to  camp  life  in  a  sparsely  settled  region,  and  during  a  peculiarly 
oppressive  summer.* 


*  The  temperature,  as  shown  by  u  carefully  exposed  thermometer,  very  frequently  rose 
to  looP  F. ;  for  several  days  at  a  time  it  rose  to  104^  F.,  and  once  reached  109*"  F. 
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Mr.  B.  D.  Kribben  again  aided  the  survey  by  assuming  charge 
of  the  weather  service  during  the  summer. 

It  is  perhaps  proper  to  state,  that,  owing  to  the  fact  that  we 
could  control  our  own  movements  perfectly,  we  were  enabled  to 
do  about  four  times  as  much  work  as  in  previous  years  when  we 
travelled  by  rail. 

When  travelling  from  one  station  to  another  a  star  observation 
for  meridian  was  made  at  every  camp  and  the  eastern  elongation 
of  the  needle  was  determined  the  next  morning,  even  when  we 
did  not  care  to  do  more.  In  such  cases  the  mean  scale  reading 
of  the  magnet  for  the  day  was  calculated  by  subtracting  3.7  divi- 
sions or  7'.Q  from  the  reading  at  eastern  elongation,  correcting  to 
the  axis  in  the  usual  way.  1  his  value  for  half  the  daily  swing  is 
calculated  from  33  complete  determinations  mide  during  the 
summer.  The  probable  error  of  one  determination  is  2'.  The 
work  at  a  complete  station  was  generally  finished  about  4  o'clock 
P.M.,  and  we  invariably  moved  from  five  to  ten  miles  before 
camping  for  the  night,  making  a  check  determination  as  explained 
above.  The  barometer  and  thermometers  were  usually  read  at 
7  A.M.,  2  P.M.,  and  9  P.M.,  St.  Louis  time,  observations  at  the 
University  being  made  at  the-same  hours. 

The  stations  where  observations  were  made  are  described  be- 
low, the  numbers  being  continued  from  previous  reports. 

Station  55  —  near  Clayton^  St.  Louis  Co.  Lat.  38°  41';  Ion.  90®  19'. 
On  the  farm  donated  by  George  Partridge  to  Washington  University.  The 
observations  were  made  directly  in  front  of  the  house  and  73  ft.  from  the 
line  of  the  front  fence.  The  alarm  clock  failed  to  awaken  us  and  the  pole- 
star  observation  was  missed.  The  meridian  was  therefore  determined  by 
sun  observations  the  next  day. 

Station  56.  Lat.  38®  38' ;  Ion.  90®  23' .  On  the  grounds  of  Rock  Hill 
church,  near  the  Ten-mile  House  on  the  Manchester  road.  Observations 
in  the  N.E.  corner  of  the  parsonage  grounds.  The  N.E.  corner  of  the 
house  bears  N.  87**  10'. »  W.,  distant  66  ft.  The  eastern  elongation  of  the 
needle  was  taken. 

Station  57  —  Pacific^  Franklin  Co.  (formerly  called  Franklin').  Lat. 
38^*28';  Ion.  90*44'.  Observations  under  a  large  sycamore  on  the  left 
bank  of  the  Meramec  river  and  48  ft.  from  the  water.  A  flagstaff  near  the 
depot  bears  N.  59°  57'. «.  W.  Polaris  observations  for  meridian  and  morn- 
ing elongation  of  needle  taken.  This  station  is  perhaps  half  a  mile  S.  of  W. 
from  the  station  of  1880,  and  the  observations  of  the  two  years  agree 
fairly  well. 
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Station  sS-^f/ttiottt  Frankiin  Co,  Lat.  38®  25';  Ion.  90**  59'.  Obser- 
vations in  the  lane  leading  to  the  house  of 

(opposite  the  house  of  John  Crow),  estimated  to  be  about  midway  between 
the  barn  and  the  road.  The  courthouse  bears  S.  26^01'.!  E.  and  is  about 
}  of  a  mile  distant.     Polaris  observation. 

Station  ^t^  —  RoedersvilUj  Franklin  Co,  Lat.  38*24';  Ion.  91°  10'. 
Sec.  36,  tp.  43,  r.  3  W.  of  5th  prin.  meridian.  The  observations  were  made 
a  little  S.  of  E.  from  the  house  of  J.  F.  Roeder,  distant  about  300  fl.*  from 
Roeder*s  E.  line,  beneath  two  large  oaks  located  on  land  owned  hy  C, 
Henneke.    These  trees  are  20  ft.  from  the  main  road  fence. 

On  the  night  of  the  9th  the  watch  stopped.  Before  leaving  St.  Louis 
its  rate  had  been  reduced  to  less  than  half  a  second  per  daj,  but  the  intense 
heat  of  the  7th  and  8th  had  affected  the  oil  of  its  bearings.  The  watch  had 
not  been  cleaned  for  two  ^-ears.  Returning  to  Washington  the  watch  was 
sent  to  St.  Louis  to  be  cleaned.  It  was  only  roughly  rated  after  cleaning, 
and  was  used  for  the  rest  of  the  summer  without  further  regulation.  Its 
rate  was  determined  at  the  close  of  the  summer  as  will  be  hereafter  shown. 

Station  60 —  Washirrgton^  Franklin  Co.  Lat.  38°  31';  Ion.  90*59'. 
Observations  in  the  pasture  field  of  Dr.  E.  McLean,  near  an  oak  tree  stand- 
ing alone  in  the  field.  The  station  of  1879  i"  ^r*  McLean's  yard  is  about 
1500  ft.  N.E.  and'on  the  opposite  side  of  the  bluff.  Two  complete  declina- 
tion determinations  were  made,  the  second  of  which,  however,  was  not  fully 
satisfactory,  as  the  telescope  was  displaced  during  the  interval  between  the 
morning  and  afternoon  observations.  The  silk  fibre  was  also  broken  dur- 
ing the  afternoon  observations,  which  introduced  a  small  error  due  to  the 
torsion  of  the  new  fibre,  the  effect  being  increased  by  a  rain.  The  two 
determinations  differed  5'.  The  observations  confirmed  the  work  of 
1879,  which  was  very  important.  A  polaris  observation  was  made  for  me- 
ridian. 

Station  61— /«  Franklin  Co,  Lat.  38*24';  Ion.  91*  16'.  On  sec.  31, 
tp.  43,  r.  3  W.,  in  the  orchard  of  Julius  Wulfert,  164  feet  W.  of  his  house 
and  72  f%.  from  the  road  fence.  Polaris  observation  and  morning  elonga- 
tion of  the  needle. 

Station  62 — Canaan^  in  Gasconade  Co,  Lat.  38°  19';  Ion.  91*32'. 
Sec.  II,  tp.  41,  r.  6  W.  Farm  of  Wm.  J.  Allen,  in  the  field  about  60  rods 
N.  of  the  house,  near  a  small  elm  tree.  An  oak  tree  on  the  roadside  a  little 
S.  of  E.  bears  S.  82*  51  .3  E. ;  this  tree  is  on  the  line  of  the  **  Kirkwood 
survey."    Polaris  observation. 

Station  63— /'«  Gasconade  Co,  Lat.  38°  17' ;  Ion.  91°  35'.  At  the  cross- 
ing of  the  Dry  Fork  of  Burbeuse  river,  about  5  miles  from  station  62,  on 
the  Washington  and  Springfield  road.  The  observations  were  made  at 
the  edge  of  the  road  at  a  point  estimated  to  be  about  two  or  three  hundred 
yards  beyond  the  crossing  of  the  stream.  The  measurements  and  sketches 

*  In  all  cases  where  distances  are  given  as  approximatr,  they  were  measured  in  paces  of 
t9  inches ;  in  other  cases  tliey  were  measured  by  a  50-ft.  tape  line.  In  a  few  cases  for  long 
distances  the  distance  was  estimated,  and  it  is  so  staled. 
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usually  taken  for  the  location  of  the  station  were  omitted  here,  having 
been  forgotten  by  reason  of  certain  very  unpleasant  experiences  *  Polaris 
observation  and  morning  elongation  of  the  needle. 

Station  64  —  Vienna,  Maries  Co.  Lat.  38°  12';  Ion.  91°  54'.  On  the 
common  2  J  blocks  S.  and  i  block  E.  of  the  S.E.  corner  of  the  court-house 
square;  the  S.W.  corner  of  the  court-house  cupola  bears  S.  31°  34*.9  W. 
Two  polaris  observations  were  made :  in  the  first  one,  the  base  of  the  tripod 
was  kicked  lightly  just  before  the  observation,  but  the  obser\'ation  is  not 
thought  to  have  suffered;  in  the  second  observation  the  reading  of  the 
elongation  was  taken  just  after  the  observation,  but  the  morning  verifica- 
tion and  mark  reading  were  lost,  as  the  instrument  was  dismounted  too 
soon.   The  two  determinations  differed  o'.j. 

Station  65 — in  Miller  Co,  Farm  of  John  Lawson,  near  the  middle  of 
the  S.W.  i  of  S.E.  i  of  sec.  26,  tp.  40,  r.  12  W.  Lat.  38°  11';  Ion.  92O11'. 
The  observations  were  made  on  the  side  of  the  hill  58'feet  E.  of  the  yard 
fence  and  160  ft.  from  the  N.E.  corner  of  the  yard,  which  is  nearly  N.  of 
the  station.     Polaris  observation. 

Station  66—Tuscumbia,  Miller  Co.  Lat.  38°  12';  Ion.  92°  30' .  Ob- 
servations on  the  hillside  S.W.  from  the  village  and  65  ft.  above  the  valley 
between.  The  N.W.  chimney  of  the  court-house  was  used  as  a  mark. 
Polaris  observation. 

Station  6T  —  VcrsailUs,  Morgan  Co.  Lat.  38°  25';  Ion.  92®  53'.  Sta- 
tion south  of  town  on  the  Linn-creek  road.  Station  104  ft  fiom  the  S.W. 
cdrner  of  the  cemetery  and  117  ft.  from  the  monument  of  Aaron  Webb. 
Two  polaris  observations. 

Station  68  —  m  Morgan  Co.  Near  farm  of  Leo  Meyer.  Lat.  38°  17'; 
Ion.  92^  50'.  This  station  is  on  the  Versailles — Linn  Creek  road.  14  miles 
from  the  former  and  16  miles  from  the  latter  place.  It  was  a  camping  sta- 
tion, the  morning  elongation  being  determined.  A  polaris  observation 
was  made,  but  no  mark  was  used,  as  we  were  obliged  to  travel  very  late  in 
order  to  reach  water.  The  station  was  in  the  timber  by  the  roadside  about 
looyds.  S.  of  the  ford  across  Soap  creek.  The  instrument  tent  was  pitched 
between  two  fine  springs  15  ft.  apart. 

Station  69— /,*««  Creek,  Camden  Co,  Lat.  38°  04';  Ion.  92°  47'.  Sta- 
tion S.W.  of  town  on  the  banks  of  Linn  creek.  The  observations  were 
made  24  fl.  N.  of  the  trunk  of  a  large  elm,  which  was  not  very  high,  but 
the  top  had  a  diameter  of  50  ft.     Polaris  observation. 

Station  70  —  Decaturville,  Camden  Co.  Lat.  37*54';  Ion.  92°  43'. 
Observations  near  the  road  N.E.  from  the  house  of  James  Rogers.  The 
left  side  of  the  chimney  of  his  house  bears  S.  28°  13. 4  W.  from  the  station, 
and  is  distant  23S  ft.  The  alarm  clock  failed  to  awaken  us  and  we  were 
obliged  to  make  a  sun  observation  the  next  day.  For  the  afternoon  series 
the  instrument  was  clamped  too  low  by  lodegs.  and  the  error  was  not  dis- 


*  This  is  the  only  place  in  Missouri  where  we  have  been  put  upon  the  defense  in  order 
to  protect  our  property.  The  character  of  the  people  of  this  community  is  well  known  in  the 
county,  and  it  must  be  confessed  that  they  are  not  a  credit  to  the  county.         .    . 
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covered  until  the  time  for  equal-altitude  observation  had  passed.   The  two 
series  were  therefore  reduced  separately  as  alt-azimuth  observations.* 

Station  71  — Lebanon^  Laclede  Co,  Lat.  37°  48';  Ion.  92°  42' .  The 
station  is  250  ft.  S.  of  the  track  of  the  St.  Louis  &  San  Francisco  Ry.,  and 
the  N.E.  corner  of  the  depot  bears  S.  59®  02  .9  W.  from  the  station,  being 
distant  879  ft.  This  station  is  about  900  ft.  a  little  N.  of  £.  from  the  sta- 
tion of  1879.  ^  polaris  observation  was  made,  but  no  evening  mark  read- 
ing was  obtained. 

Station  72 — Buffalo^  Dallas  Co,  Lat.  37®  37';  Ion.  93°  06'.  In  a  pas- 
ture field  of  Thomas  Welch  north-west  of  town.  The  declination  station 
was  about  100  ft.  S.  of  a  small  persimmon  grove.  This  station  was  about 
200  it  from  the  Ft.  Scott  road,  and  was  estimated  to  be  about  }  of  a  mile 
E.  of  the  mill.     Polaris  observation. 

Station  73  —  in  Polk  Co.     Lat.  37°  36';  Ion.  93°  11'.     Farm  of  Henry 

Voris,  which  is  on  sec.  36,  tp.  34,  r.  21  W.,  and  about  6  miles  from  Buffalo 

•on  the  Bolivar  road.     Station  in  the  orchard,  295  ft.  from  the  road  fence 

and  150  ft.  from  the  W.  line  of  the  front  yard.     Polaris  observation  and  a 

single  reading  of  Cg  at  6 :  10  o'clock  a.m. 

Station  'j^  —Bolivar,  Polk  Co.  Lat.  37*35';  Ion.  93°  24'.  Station  S. 
of  town,  near  the  South-west  Baptist  College.  The  N.E.  corner  of  the 
front  of  the  building  bears  S.  13*  40'  E.,  and  is  distant  238  feet.  Polaris 
•observation. 

Station  75 — Wheatland,  Hickory  Co.  Lat.  37°  56';  Ion.  93°  24' .  Sta- 
tion on  the  common  81  ft.  N.  and  13  ft.  W.  of  the  N.W.  corner  of  the  pub- 
lic square.  On  sec.  24.  tp.  37,  r.  23  W.  Polaris  observation  made  and 
the  morning  elongation  of  the  needle  determined. 

Station  76 — Warsaw,  Benton  Co.  Lat.  38°  14';  Ion.  93°  23'.  Observa- 
tions on  the  hill  to  the  E.  of  town,  and  339  ft  from  a  brick  house  which 
seems  to  have  been  a  school-house.  The  S.W.  pinnacle  of  a  brick  church 
just  across  the  valley,  in  town,  bears  S.  66°  i2'.g  W.  The  alarm  clock 
failed  us  again  and  a  sun  observation  was  made  for  meridian. 

Station  77 — Lincoln,  Benton  Co,  Lat.  38°  23';  Ion.  93°  21'.  This  sta- 
tion is  just  E.  of  the  Sedalia  road  in  the  "old  village."  The  German  Lu- 
theran church  (N.E.  corner)  bears  S.  71°  21'..^  W.,  and  is  429  ft.  distant. 
Polaris  observation. 

Station  78  —  Windsor,  Henry  Co,  Lat.  38°  32';  Ion.  93°  33'.  Station 
on  the  N.W.  side  of  Commercial  st.  (50  ft.  distant)  and  in  the  prolonga- 
tion of  the  next  street  N.E.  of  Benton  st.  From  the  station,  a  perpendicu- 
lar laid  off  to  the  track  of  the  Missouri,  Kansas  &  Texas  Ry.  measures  346 
ft.     Polaris  observation. 

Station  79 — in  Johnson  Co.  Lat.  38°  41';  Ion.  93°  34'.  Farm  of  Geo. 
Zimmerman,  which  is  the  W.  \  of  the  N.E.  \  of  sec.  11,  tp.  45,  r.  24  W. 
The  observations  were  made  in  Mr.  Zimmerman's  yard,  104  ft.  from  the 
front  fence  and  176  ft.  E.  of  the  E.  side  of  the  garden.    Polaris  observation. 


♦  Sec  Trans,  vol.  iv.  No.  i,  p.  83. 
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Mr.  B.  D.  Kribben  again  aided  the  survey  by  assuming  charge 
of  the  weather  service  during  the  summer. 

It  is  perhaps  proper  to  state,  that,  owing  to  the  fact  that  we 
could  control  our  own  movements  perfectly,  we  were  enabled  to 
do  about  four  times  as  much  work  as  in  previous  years  when  we 
travelled  by  rail. 

When  travelling  from  one  station  to  another  a  star  observation 
for  meridian  was  made  at  every  camp  and  the  eastern  elongation 
of  the  needle  was  determined  the  next  morning,  even  when  we 
did  not  care  to  do  more.  In  such  cases  the  mean  scale  reading 
of  the  magnet  for  the  day  was  calculated  by  subtracting  3.7  divi- 
sions or  7'.^j  from  the  reading  at  eastern  elongation,  correcting  to 
the  axis  in  the  usual  way.  1  his  value  for  half  the  daily  swing  is 
calculated  from  33  complete  determinations  made  during  the 
summer.  The  probable  error  of  one  determination  is  2'.  The 
work  at  a  complete  station  was  generally  finished  about  4  o'clock 
P.M.,  and  we  invariably  moved  from  five  to  ten  miles  before 
camping  for  the  night,  making  a  check  determination  as  explained 
above.  The  barometer  and  thermometers  were  usually  read  at 
7  A.M.,  2  P.M.,  and  9  P.M.,  St.  Louis  time,  observations  at  the 
University  being  made  at  the'same  hours. 

The  stations  where  observations  were  made  are  described  be- 
low, the  numbers  being  continued  from  previous  reports. 

Station  55  —  near  Clayton^  Si,  Louis  Co.  Lat.  38°  41 ' ;  Ion.  90®  19'. 
On  the  farm  donated  by  George  Partridge  to  Washington  University.  The 
observations  were  made  directly  in  front  of  the  house  and  73  ft.  from  the 
line  of  the  front  fence.  The  alarm  clock  failed  to  awaken  us  and  the  pole- 
star  observation  was  missed.  The  meridian  was  therefore  determined  bj 
sun  observations  the  next  day. 

Station  56.  Lat.  38®  38' ;  Ion.  90°  23' .  On  the  grounds  of  Rock  Hill 
church,  near  the  Ten-mile  House  on  the  Manchester  road.  Observations 
in  the  N.E.  corner  of  the  parsonage  grounds.  The  N.E.  corner  of  the 
house  bears  N.  87°  10'. ,  W.,  distant  66  ft.  The  eastern  elongation  of  the 
needle  was  taken. 

Station  57  —  Pacific,  Franklin  Co,  (formerly  called  Franklin),  Lat. 
38*28';  Ion.  90°  44'.  Observations  under  a  large  sycamore  on  the  left 
bank  of  the  Meramec  river  and  48  it,  from  the  water.  A  flagstaff  near  the 
depot  bears  N.  59°  57'.  g-  W.  Polaris  observations  for  meridian  and  morn- 
ing elongation  of  needle  taken.  This  station  is  perhaps  half  a  mile  S.  of  W. 
from  the  station  of  1880,  and  the  observations  of  the  two  years  agree 
fairly  well. 
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Station  58—  XIniony  Franklin  Co.  Lat.  38®  25';  Ion.  90**  59'.  Obser- 
vations in  the  lane  leading  to  the  house  of 

(opposite  the  house  of  John  Crow),  estimated  to  be  about  midway  between 
the  barn  and  the  road.  The  courthouse  bears  S.  26°oi'.i  E.  and  is  about 
}  of  a  mile  distant.     Polaris  observation. 

Station  59  —  RoedersvilUy  Franklin  Co,  Lat.  38°  24';  Ion.  91°  10'. 
Sec.  36,  tp.  43,  r.  3  W.  of  5th  prin.  meridian.  The  observations  were  made 
a  little  S.  of  E.  from  the  house  of  J.  F.  Roeder,  distant  about  300  fl.*  from 
Roeder's  E.  line,  beneath  two  large  oaks  located  on  land  owned  hy  C* 
Henneke.    These  trees  are  20  ft.  from  the  main  road  fence. 

On  the  night  of  the  9th  the  watch  stopped.  Before  leaving  St.  Louis 
its  rate  had  been  reduced  to  less  than  half  a  second  per  daj,  but  the  intense 
heat  of  the  7th  and  8th  had  affected  the  oil  of  its  bearings.  The  watch  had 
not  been  cleaned  for  two  jears.  Returning  to  Washington  the  watch  was 
sent  to  St.  Louis  to  be  cleaned.  It  was  only  roughly  rated  after  cleaning, 
and  was  used  for  the  rest  of  the  summer  without  further  regulation.  Its 
rate  was  determined  at  the  close  of  the  summer  as  will  be  hereafter  shown. 

Station  60 —  Washington^  Franklin  Co,  Lat.  38°  31';  Ion.  90®  59'. 
Observations  in  the  pasture  field  of  Dr.  E.  McLean,  near  an  oak  tree  stand- 
ing alone  in  the  field.  The  station  of  1879  ^"  ^^'  McLean's  yard  is  about 
1500  ft.  N.E.  and  on  the  opposite  side  of  the  bluff.  Two  complete  declina- 
tion determinations  were  made,  the  second  of  which,  however,  was  not  fully 
satisfactory,  as  the  telescope  was  displaced  during  the  interval  between  the 
morning  and  afternoon  observations.  The  silk  fibre  was  also  broken  dur- 
ing the  afternoon  observations,  which  introduced  a  small  error  due  to  the 
torsion  of  the  new  fibre,  the  effect  being  increased  by  a  rain.  The  two 
determinations  differed  5'.  The  observations  confirmed  the  work  of 
1879,  which  was  very  important.  A  polaris  observation  was  made  for  me- 
ridian. 

Station  61— /«  Franklin  Co,  Lat.  38*24';  Ion.  91®  16'.  On  sec.  31, 
^'  43»  *■•  3  W.,  in  the  orchard  of  Julius  Wulfert,  164  feet  W.  of  his  house 
and  72  ft.  from  the  road  fence.  Polaris  observation  and  morning  elonga- 
tion of  the  needle. 

Station  62 — Canaan,^  in  Gasconade  Co,  Lat.  38°  19';  Ion.  91^32'. 
Sec.  II,  tp.  41,  r.  6  W.  Farm  of  Wm.  J.  Allen,  in  the  field  about  60  rods 
N.  of  the  house,  near  a  small  elm  tree.  An  oak  tree  on  the  roadside  a  little 
S.  of  E.  bears  S.  82°  51.3  E. ;  this  tree  is  on  the  line  of  the  "  Kirkwood 
survey."    Polaris  observation. 

Station  63— /«  Gasconade  Co.  Lat.  38°  17' ;  Ion.  91°  35'.  At  the  cross- 
ing of  the  Dry  Fork  of  Burbeuse  river,  about  5  miles  from  station  62,  on 
the  Washington  and  Springfield  road.  The  observations  were  made  at 
the  edge  of  the  road  at  a  point  estimated  to  be  about  two  or  three  hundred 
yards  beyond  the  crossing  of  the  stream.  The  measurements  and  sketches 

*  In  all  cases  where  distances  are  given  as  approximati*,  they  were  measured  in  paces  of 
19  inches;  in  other  cases  they  were  measured  by  a  50-ft.  tape  line.  In  a  few  cases  fur  long^ 
distances  the  distance  was  estimated,  and  it  is  so  stated. 
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usually  taken  for  the  location  of  the  station  were  omitted  here,  having 
been  forgotten  by  reason  of  certain  very  unpleasant  experiences*  Polaris 
observation  and  morning  elongation  of  the  needle. 

Station  64  —  VieMna,  Maries  Co,  Lat.  38°  12';  Ion.  91°  54'.  On  the 
common  2  J  blocks  S.  and  i  block  E.  of  the  S.E.  corner  of  the  court-house 
square;  the  S.W.  corner  of  the  court-house  cupola  bears  S.  31°  34'.9  W. 
Two  polaris  observations  were  made:  in  the  first  one,  the  baseof  the  tripod 
was  kicked  lightly  just  before  the  observation,  but  the  observation  is  not 
thought  to  have  suffered;  in  the  second  observation  the  reading  of  the 
elongation  was  taken  just  after  the  observation,  but  the  morning  verifica- 
tion and  mark  reading  were  lost,  as  the  instrument  was  dismounted  too 
soon.   The  two  determinations  differed  o'.g. 

Station  65 — in  Miller  Co,  Farm  of  John  Lawson,  near  the  middle  of 
the  S.W.  i  of  S.E.  i  of  sec.  26,  tp.  40,  r.  12  W.  Lat.  38°  11';  Ion.  92°!!'. 
The  observations  were  made  on  the  side  of  the  hill  58'feet  E.  of  the  yard 
fence  and  160  ft.  from  the  N.E.  corner  of  the  yard,  which  is  nearly  N.  of 
the  station.     Polaris  observation. 

Station  66—Tuscumbia,  Miller  Co,  Lat.  38°  12';  Ion.  92°  30' .  Ob- 
servations on  the  hillside  S.W.  from  the  village  and  65  ft.  above  the  valley 
between.  The  N.W.  chimney  of  the  court-house  was  used  as  a  mark. 
Polaris  observation. 

Station  6y^J'ersaill£S,  Morgan  Co,  Lat.  38°  25';  Ion.  92®  53'.  Sta- 
tion south  of  town  on  the  Linn-creek  road.  Station  104  ft.  fiom  the  S.W. 
cdrner  of  the  cemetery  and  117  ft.  from  the  monument  of  Aaron  Webb. 
Two  polaris  observations. 

Station  68 — m  Morgan  Co,  Near  farm  of  Leo  Meyer.  Lat.  38°  17'; 
Ion.  92°  50'.  Tills  station  is  on  the  Versailles — Linn  Creek  road.  14  miles 
from  the  former  and  16  miles  from  the  latter  place.  It  was  a  camping  bta- 
tion,  the  morning  elongation  being  determined.  A  polaris  observation 
was  made,  but  no  mark  was  used,  as  we  were  obliged  to  travel  very  late  in 
order  to  reach  water.  The  station  was  in  the  timber  by  the  roadside  about 
looyds.  S.  of  the  ford  across  Soap  creek.  The  instrument  tent  was  pitched 
between  two  fine  springs  15  ft.  apart. 

Station  69— /,/««  Creek,  Camden  Co,  Lat.  38°  04';  Ion.  92°  47'.  Sta- 
tion S.W.  of  town  on  the  banks  of  Linn  creek.  The  observations  were 
made  24  fl.  N.  of  the  trunk  of  a  large  elm,  which  was  not  very  high,  but 
the  top  had  a  diameter  of  50  ft.     Polaris  observation. 

Station  70  —  Decaturville^  Camden  Co,  Lat.  37*54';  Ion.  92°  43'. 
Observations  near  the  road  N.E.  from  the  house  of  James  Rogers.  The 
left  side  of  the  chimney  of  his  house  bears  S.  28°  13'.  4  W.  from  the  station, 
and  is  distant  238  ft.  The  alarm  clock  failed  to  awaken  us  and  we  were 
obliged  to  make  a  sun  observation  the  next  day.  For  the  afternoon  series 
the  instrument  was  clamped  too  low  by  lodegs.  and  the  error  was  not  dis- 


*  This  is  the  only  place  in  Missouri  where  wc  have  been  put  upon  the  defense  in  order 
to  protect  our  property.  The  character  of  the  people  of  this  community  is  well  known  in  the 
county,  and  it  must  be  confessed  that  they  are  not  a  credit  to  the  county.         .    . 
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covered  until  the  time  for  equal-altitude  observation  had  passed.    The  two 
series  were  therefore  reduced  separately  as  alt-azimuth  observations.* 

Station  71  — Lebanon^  Laclede  Co,  Lat.  37°  48';  Ion.  92**  42' .  The 
station  is  250  ft.  S.  of  the  track  of  the  St.  Louis  &  San  Francisco  Ry.,  and 
the  N.E.  corner  of  the  depot  bears  S.  59°  02. 9  W.  from  the  station,  being 
distant  879  (t.  This  station  is  about  900  ft.  a  little  N.  of  £.  from  the  sta- 
tion of  1879.  ^  polaris  observation  was  made,  but  no  evening  mark  read- 
ing was  obtained. 

Station  72 — Buffalo^  Dallas  Co,  Lat.  37®  37';  Ion.  93°  06'.  In  a  pas- 
ture field  of  Thomas  Welch  north-west  of  town.  The  declination  station 
was  about  100  ft.  S.  of  a  small  persimmon  grove.  This  station  was  about 
2CO  ft  from  the  Ft.  Scott  road,  and  was  estimated  to  be  about  }  of  a  mile 
E.  of  the  mill.     Polaris  observation. 

Station  73 — in  Polk  Co.  Lat.  37**  36';  Ion.  93°  11'.  Farm  of  Henry 
Voris,  which  is  on  sec.  36,  tp.  34,  r.  21  W.,  and  about  6  miles  from  Buffalo 
-on  the  Bolivar  road.  Station  in  the  orchard,  295  ft.  from  the  road  fence 
and  150  ft.  from  the  W.  line  of  the  front  yard.  Polaris  observation  and  a 
single  reading  of  C^  at  6 :  10  o'clock  a.m. 

Station  *j^— Bolivar,  Polk  Co.  Lat.  37°  35';  Ion.  93°  24'.  Station  S. 
of  town,  near  the  South-west  Baptist  College.  The  N.E.  corner  of  the 
front  of  the  building  bears  S.  13°  40'  E.,  and  is  distant  138  feet.  Polaris 
•observation. 

Station  75 — Wheatland,  Hickory  Co.  Lat.  37°  56';  Ion.  93°  24' .  Sta- 
tion on  the  common  81  ft.  N.  and  13  ft.  W.  of  the  N.W.  corner  of  the  pub- 
lic square.  On  sec.  24.  tp.  37,  r.  23  W.  Polaris  observation  made  and 
the  morning  elongation  of  the  needle  determined. 

Station  76— H'«r«a'r,  Benton  Co.  Lat.  38°  14';  Ion.  93°  23'.  Observa- 
tions on  the  hill  to  the  E.  of  town,  and  339  ft  from  a  brick  house  which 
seems  to  have  been  a  school-house.  The  S.W.  pinnacle  of  a  brick  church 
just  across  the  valley,  in  town,  bears  S.  66°  I2'.e  W.  The  alarm  clock 
failed  us  again  and  a  sun  observation  was  made  for  meridian. 

Station  77 — Lincoln,  Benton  Co.  Lat.  38**  23';  Ion.  93®  21'.  This  sta- 
tion is  just  E.  of  the  Sedalia  road  in  the  "old  village.'*  The  German  Lu- 
theran church  (N.E.  corner)  bears  S.  71°  21'..,  W.,  and  is  429  ft.  distant. 
Polaris  observation. 

Station  78  —  Wimhor,  Henry  Co.  Lat.  38°  32';  Ion.  93°  33' .  Station 
on  the  N.W.  side  of  Commercial  st.  (50  ft.  distant)  and  in  the  prolonga- 
tion of  the  next  street  N.E.  of  Benton  st.  From  the  station,  a  perpendicu- 
lar laid  off  to  the  track  of  the  Missouri,  Kansas  &  Texas  Ry.  measures  346 
ft.     Polaris  observation. 

Station  79— m  Johnxnn  Co.  Lat.  38°  41';  Ion.  93°  34'.  Farm  of  Geo. 
Zimmerman,  which  is  the  W.  \  of  the  N.E.  \  of  sec.  11,  tp.  45,  r.  24  W. 
The  observations  were  made  in  Mr.  Zimmerman's  yard,  104  ft.  from  the 
front  fence  and  176  ft.  E.  of  the  E.  side  of  the  garden.    Polaris  observation. 


*  See  Trans,  vol.  iv.  No.  i,  p.  83. 
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Station  8o— in  Johnson  Co.  Lat.  38®  52' ;  Ion.  93®  35' .  Valley  of  the- 
Blackwater,  on  the  farm  of  Milton  Swope,  which  is  the  E.  i  of  the  N.E.  i 
of  sec.  4,  tp.  47,  r.  24  W.  Observations  in  the  orchard,  87  ft.  S.  of  the  gar- 
den fence  and  103  ft.  W.  of  the  orchard  gate.  Polaris  observation  and 
morning  elongation  of  needle. 

Station  81 — Sweet  iSprinffa,  Saline  Co.  Lat.  38®  55';  Ion.  93®  29'.  Sta- 
tion on  the  banks  of  Blackwater,  near  the  N.W.  corner  of  the  fair-grounds. 
A  point  on  the  fair-grounds  fence  distant  134  ft.  bears  S.  52^27'.  3  E.,  and  is 
198  ft.  S.  of  the  N.W.  corner  of  the  grounds.  The  corner  of  the  grounds 
bears  S.  109^  46'.  3  E.  from  the  station.  The  meridian  was  determined  by  a 
polaris  observation,  which  was  not  fully  satisfactory  by  reason  of  clouds. 
It,  however,  served  a  good  purpose  as  a  check.  A  sun  observation  was 
made,  and  two  determinations  for  magnetic  meridian  were  also  made. 

Station  82 — Hemdon,  Saline  Co.  Lat.  39°  00';  Ion.  93*^  21'.  A  camp- 
ing station.  True  meridian  determined  by  a  polaris  observation  and  mag- 
netic meridian  determined  from  the  morning  elongation.  The  station  is 
just  S.  of  the  post-office,  in  a  small  yard  of  J.  M.  Riggins  just  N.E.  of  his 
house.  The  distances  from  the  W.,  S.  and  E.  fences  are  81  ft.,  189  ft.  and 
106  ft.     The  E.  side  of  the  yard  is  bounded  by  the  Marshall  road. 

Station  83 — Marshall^  Saline  Co.,  Lat.  39°  08';  Ion.  93®  17' .  This  sta- 
tion is  in  the  northern  edge  of  the  city  in  the  street  leading  N.  from  the 
N.E.  corner  of  the  court-house  square.  Measuring  from  a  culvert  which 
passes  through  a  high  '*fill,"  the  station  is  128  ft.  N.  and  147  ft.  E.  Two 
star  observations. 

Station  84  —  Arrotc  Hock,  Sal/ne  Co.  Lat.  39°  06';  Ion.  93°  00  .  Ob- 
servations in  a  deep  ravine  S.  of  town.  The  station  was  at  the  base  of  the 
bluff,  on  the  right  bank  of  the  water-way,  160  ft.  above  the  crossing  of  the 
Bonneville  road  and  35  ft.  above  the  large  elm.     Polaris  observation. 

Station  85 — in  Howard  Co.  On  farm  of  Clark  Bros. ,  on  sec.  — ,  tp.  49t 
r.  17  W.  Lat.  about  39®  02' ;  Ion.  approx.  92°  55' .  Seven  and  a  half  miles 
from  Booneville.  The  number  of  the  section  could  not  be  learned.  The 
place  is  easily  found  by  means  of  the  fine  spring  a  few  rods  E.  of  the  house* 
The  observations  were  made  on  the  N.E.  side  of  the  road,  508  ft,  S-E.  of 
the  gate  leading  to  the  front  door  of  Clark's  house.  A  polaris  observation 
was  made  and  the  morning  elongation  was  determined.  We  camped  late 
and  no  mark  was  used. 

Station  ^—Clark's  Fork,  Cooper  Co,  Lat.  38®  51';  Ion.  92*40'.  On 
farm  of  W.  F.  Johnston,  which  is  the  E.  }  of  N.E.  J  of  sec.  2,  tp.  27,  r.  16. 
The  observations  were  made  near  the  N.W.  corner  of  the  quarter  section, 
a  few  feet  W.  of  the  main  water-way  and  due  E.  of  the  spring  on  the  ad- 
joining farm  belonging  to  C.  C.  Eldredge.  A  polaris  observation  wa» 
made  \  an  hour  after  elongation. 

Station  87  —  Prairie  Home^  Cooper  Co.  La*  38®  48';  Ion.  92°  39'.  On 
sec.  19,  tp.  47,  r.  15  W.  The  station  was  on  the  -.mmon  N.E.  of  the  house 
of  Dr.  Lacy.  Measurements  across  the  roads  t  the  fences  on  the  W.  and 
S.  showed  each  to  be  115  ft.  distant.     The  road  on  the  S.  is  known  as  the 
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Palestine  road.    Polaris  observation  and  morning  elongation  of  the  nee- 
dle observed. 

Station  88— Cafo/omta,  Moniteau  Co.  Lat.  38®  39';  Ion.  92®  38'.  On 
sec.  15,  tp.45,  r.  15 ;  on  the  farm  of  W.  F.  Meyer.  A  triangulation  station 
of  the  U.  S.  Coast  and  Geodetic  Survey  bears  S.  109®  09'.6  E.,  being  dis- 
tant 1 14  ft.     Polaris  observation. 

Station  89 —  Centreton,  Cole  Co.  Lat.  38®  38' ;  Ion.  92°  31 ' .  On  farm 
of  Wm.  S.  Freshour,  who  lives  just  at  the  edge  of  the  village.  The  station 
was  on  the  line  between  sees.  25  &  26,  tp.  45,  r.  14,  and  about  50  ft.  S.  of 
the  Jefferson  City  road.  This  was  a  camp  station,  no  mark  reading  hav- 
ing been  taken,  and  (he  morning  elongation  being  determined.  Polaris 
observation. 

Station  2^  d— Jefferson  City,  Cole  Co,  Lat.  38^35';  Ion.  92^09'.  Obser- 
vations were  made  on  the  common  in  front  of  the  barn  of  Phil.  E.  Chap- 
pell.  The  station  was  90  ft.  N.  of  the  N.E.  corner  of  the  barn,  and  in  line 
of  the  E.  end  of  the  barn.  A  polaris  observation  was  made  and  the  morn- 
ing elongation  was  taken.  This  observation  was  made  in  order  to  deter- 
mine whether  the  long-continued  and  wide-spread  drouth  had  affected  the 
position  of  the  needle.  This  drouth  had  extended  not  only  over  the  entire 
$tate,  but  over  a  large  part  of  the  United  States.  In  Missouri  everywhere 
except  on  th^  river  bottoms  the  crops  had  suffered  very  greatly.  Forest 
trees  were  dying  everywhere ;  the  grass  of  the  meadows  crumbled  under* 
foot  and  burned  like  tinder.  The  only  plants  which  seemed  to  thrive 
were  the  well  known  pests,  the  cocklebur  {Xanthium  strumarium)  and  the 
Jamestown-weed  {stramonium)^  which  imparted  its  disagreeable  flavor  to 
the  milk  of  the  cows,  showing  to  what  straits  they  were  reduced  for  food. 
Streams  and  springs  were  dried  up,  and  for  a  week  at  a  time  we  were  some- 
times unable  to  obtain  a  drink  of  wholesome  water.  During  the  latter  part 
of  the  summer  we  were  obliged  to  buy  water  for  the  horses. 

It  had  been  suggested  in  a  previous  report  that  the  abnormal  easterly 
deviation  at  Jefferson  City  might  be  the  result  of  unequal  conducting  pow- 
er, the  earth  currents  flowing  in  greater  quantity  up  the  moist  valley  of  the 
Missouri,  the  general  direction  of  which  is  here  N.W.  to  S.E.  It  seemed 
probable,  if  this  explanation  were  a  correct  one,  that  this  effect  might  be 
still  greater  during  the  present  year  by  reason  of  the  drouth  which  had 
affected  the  soil  of  the  upland  more  than  that  of  the  valleys.  The  result 
gave  no  countenance  whatever  to  the  explanation,  the  declination  being 
(Aug.  24,  1881)  8**  25'. 2,  while  the  value  observed  in  1879  (-^"S-  *2)  at  a 
point  only  a  few  rods  distant  was  8°  27'. 2*  Nevertheless  it  was  observed 
that  this  value  was  from  half  a  degree  to  a  degree  greater  than  the  declina- 
tion farther  up  the  valley,  on  either  side,  but  more  remote  from  the  river, 
and  it  seemed  quite  probable  that  the  8°  30'  line  must  curve  down  the  river 
from  near  Glasgow  along  the  left  slope,  crossing  near  Jefferson  City  and 
returning  along  the  right  slope  of  the  valley.  In  order  to  settle  this  point 
observations  were  made  at  the  two  stations  next  named.  The  results  there 
gave  an  unmistakable  negative  to  the  question  which  was  asked.    It  seems 
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to  be  conclusively  settled  that  this  river  valley  does  not  have  the  marked 
influence  upon  the  magnetic  needle  which  had  been  suggested  in  previous 
reports.  It  is.  of  course,  possible  that  the  effect  here  is  masked  by  other 
effects  due  to  other  causes.  It  is,  perhaps,  well  to  consider  the  question  an 
open  one  until  other  regions  which  now  indicate  the  influence  of  variations 
of  contour  are  examined  with  more  minuteness.*  The  later  work  of  the 
summer  showed  that  the  area  of  maximum  declination  which  had  been 
detected  lies  to  the  east  of  Jefferson  City,  extending  as  far  as  Hermann.  If 
it  is  connected  with  the  region  of  equal  values  to  the  west,  .it  is  by  a  nar- 
raw  isthmus  immediately  south  of  Jefferson  City. 

Station  90  a. — Marion,  Cole  Co.  Lat.  38®  42';  Ion.  92**  25.  About  13 
miles  above  Jefferson  City.  Station  on  the  right  bank  of  the  Missouri  river, 
about  midway  between  the  road  and  the  water's  edge,  and  about  i,coo  ft. 
below  the  village.  The  instrument  was  set  under  a  large  elm  tree.  Two 
polar  observations  and  two  complete  declinations. 

Station  90  b, — This  station  bears  S.  ico°  58'  W.  from  station  a.  and  is 
distant  about  8coft.  The  meridian  at  this  station  was  deduced  from  obser- 
vations at  stations,  by  an  obvious  method  explained  in  the  previous  report 
The  magnetic  meridian  was  determined  as  follows : — Before  the  declinome- 
ter was  dismounted  at  station  a.,  the  University  magnetometer  was  set  up, 
and  the  two  needles  were  read  simultaneously  at  5  p.m.  The  declinometer 
was  then  dismounted  and  was  set  up  at  station  ^.,  and  simultaneous  read- 
ings were  again  made,  at  5:30  P.M.  The  magnetometer  needle  changed 
I '.4,  and  this  correction  was  applied  to  the  reading  at  station^.  This 
practically  makes  the  result  at  this  station  as  good  as  that  at  station  a. 
The  result  at  station  b.  differed  3'.^  from  the  mean  at  station  a.,  and  the 
two  at  a,  differed  2.^  from  each  other.  Instead  of  being  more  than  at  Jef- 
ferson City,  the  declination  was  about  50  icss.  Hence  from  Jefferson  City 
the  declination  diminishes  very  rapidly  to  the  N.W. 

Station  91  —  Providence,  Boone  Co  Lai.  38^49';  Ion.  92°  28'.  Near 
the  E.  line  of  sec.  20,  tp.  47,  r.  13  W.  The  station  of  observation  was  on 
the  northern  edge  of  the  village,  near  the  Columbia  road.  Starting  at 
the  N.E.  corner  of  the  residence  lot  owned  by  J.  T.  McBain,  the  station  is 
reached  by  going  in  an  easterly  direetion,  at  right  angles  to  the  front  fence, 
a  distance  of  8  f\.,  and  then  northerly  but  parallel  to  the  front  fence  a  dis- 
tance of  165  ft.  The  Columbia  road  passes  in  front  of  McBain's  house, 
and  then  turns  westward  winding  up  the  steep  bluff.  Polaris  observa- 
tion and  morning  elongation  of  the  needle.  The  declination  was  practi- 
cally the  same  as  at  Marion.  From  this  point  the  declination  evidently 
increases  to  the  N.W.,  although  not  rapidly,  the  change  between  Provi- 
dence and  Arrow  Rock  being  only  16'. 

*  The  observed  declinations  in  the  Magnetic  Survey  of  France  and  Belgium,  by  Rer. 
S.  J.  Perry,  published  in  the  Trans,  of  the  Royal  Soc.  of  London,  1873,  indicate  a  similar 
tendency  of  the  needle  to  set  at  right  right  angles  to  contour  lines.  The  stations  are  not 
sufficiently  numerous,  however,  to  be  conclusive. 
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Station  92— near  Columbia,  Boone  Co.    Lat.  38*56';  Ion.  92°  18'.     On  . 
the  St.  Charles  road,  2  miles  E.  of  Columbia.    The  station  was  on  an  old 
track  of  the  road  237  ft.  from  the  forks  of  the  Richland  and  St.  Charles 
roads.     The  junction  of  the  two  roads  is  in  front  of  W.  L.  Arnold's  house. 
The  numbers  of  the  land  could  not  be  learned.     Polaris  observation. 

Station  93  —  McCredie,  Callaway  Co.,  Mo,  Lat.  38*58^;  Ion.  91^55'. 
•Station  will  be  found  hy  starting  at  the  intersection  of  the  Columbia  and 
St.  Charles  road  with  the  Chicago  &  Alton  R.R.,  measuring  630  feet  west 
along  the  centre  of  the  Columbia  road,  thence  south  236  feet.  Sun  obser- 
vations. 

Station  94— m  Callaway  Co.  Lat.  38**  57';  Ion.  91*47'.  In  sec.  8,  tp. 
48,  r.  8  W.,  on  the  farm  of  C.  H.  Loomis.  The  station  was  37  ft.  from  the 
W.  edge  of  Auxvasse  creek,  117  ft.  N.  from  the  centre  of  the  St.  Charles 
road  (as  seen  to  the  W.),  and  17ft.  E.  of  the  centre  of  a  neighborhood  road 
which  runs  up  the  W.  side  of  the  creek.  Polaris  observation  and  morning 
elongation  of  the  needle. 

Station  95 — Danville^  Montgomery  Co.  Lat.  38°  51';  Ion.  91*32'.  Sta- 
tion just  W.  of  town,  in  the  angle  of  the  Columbia  road  where  it  turns  S., 
«nd  three  squares  W.  of  the  court-house  square.  Polaris  observation  and 
morning  elongation  of  the  needle. 

Station  96 — Warrenton,  Warren  Co.  Lat.  38*46';  Ion.  91*08'.  The 
numbers  of  the  lano  could  not  be  learned  from  the  owner.  The  station 
was  perhaps  half  a  mile  S.  of  the  St.  Charles  road,  on  a  road  which  crosses 
it  near  the  E.  end  of  the  city,  and  in  the  centre  of  a  small  **  slough"  just  N. 
of  the  farm-house  of  Christ  Drake.  This  house  displays  a  sign  upon  which 
stands  the  legend,  "  Cheap  John,  from  Paris,  Tailor."  Polaris  obser- 
vation. 

Station  g'j—Dardenne  Prairie,  St.  Charles  Co.  Lat.  38*  43' ;  Ion.  90*  42'. 
Station  about  }  a  mile  E.  of  Dardenne  P.  O.  in  the  pasture  field  of  Strother 
Johnson,  under  a  persimmon  tree  about  160  ft.  from  the  road  fence,  and 
about  345  ft.  from  the  west  side  of  the  yard.  Polaris  observation  and  a 
morning  elongation  of  the  needle. 

Station  98  a.—  St.  Louis  Co.  Lat.  38°  44' ;  Ion.  90*  31 ' .  Opposite  St. 
Charles  on  the  *'rock  road."  The  station  was  just  at  the  base  of  the  bluffs, 
under  a  large  elm  tree  on  the  W.  side  of  Taussig  av.,  410  ft.  N.  of  the  cen- 
tre of  the  St.  Charles  and  St.  Louis  **  rock  road."  Polaris  observation  and 
a  morning  elongation.  The  declination  value  was  much  larger  than  was 
anticipated,  and  a  check  observation  was  made  at  station  98  b.y  the  obser- 
vation being  made  as  at  98  b. 

Station  98  ^.— On  the  S.  side  of  the  rock  road,  369  ft.  E.  of  the  centre 
of  Taussig  av.  The  result  was  7'  less  than  at  station  a.  This  abnormal 
result  was  certainly  not  produced  by  the  railroad  bridge,  which  is  very 
much  too  fur  away. 

Station  99— i'(i//un.v/'<7/^,  St.  Lout.<<  Co.  Lat.  38°  42' ;  Ion.  90*  29'.  On 
farm  of  Am.  Post,  about  j  a  mile  S.E.  of  the  village.  Station  92  ft.  from 
the  centre  of  the  rock  road  (in  a  S.W.  direction)  and  308  ft.  from  the  door- 
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jrard  fence  (in  a  S.E.  direction).  The  declination  here  agrees  very  well 
with  the  numerous  other  values  determined  around  St.  Louis,  but  differs 
i^  50'  from  the  value  at  the  previous  station,  about  5  miles  distant.  Pola- 
ris observation. 

Station  100  —  Floriaaant,  St.  Louis  Co,  Lat.  38®  47';  Ion.  90®  17'.  In 
the  yard  of  Henry  Aubuchon,  who  lives  in  the  edge  of  the  village  on  the 
St.  Louis  rock  road.  Station  84  ft.  E.  of  the  centre  of  the  St.  Louis  road, 
and  194  feet  from  the  centre  of  the  street  N.  of  the  yard.  Polaris  observa- 
tion and  morning  elongation. 


Redetermination  of  the  Temperature  constant  i^q)  for  Mag- 
net   Cq, 

This  quantity  was  determined  in  March,  1879,  but  at  that  time 
the  facilities  at  hand  made  it  a  matter  of  great  difficulty  to  secure 
accurate  results.  It  was  necessary  to  remove  the  deflecting  mag- 
net in  order  to  determine  the  angle  of  deflection,  as  at  that  time 
a  second  instrument  was  not  available. 

The  redetermination  was  made  in  the  basement  room  below 
the  physical  laboratory,  known  as  the  "clock  room."  Two  solid 
brick  piers  set  well  into  the  ground  served  to  support  the  instru- 
ments. The  magnetometer  was  mounted  on  the  south  pier,  with 
needle  C,7  suspended  and  Cg  deflecting.  Declinometer  No.  3, 
with  magnet  No.  i  suspended,  was  mounted  on  the  north  pier, 
and  served  to  determine  the  corrections  for  hourly  change  in 
declination.  The  scale  values  of  the  suspended  magnets  are,  C17, 
z'.gg  ;  No.  I,  I'.go  ;  and  the  scales  are  so  mounted  that  when  the 
easterly  declination  increases,  the  scale  reading  of  No.  i  increases, 
while  that  of  C^y  diminishes. 

Both  magnets  had  been  suspended  for  a  week.  The  suspend- 
ing fibres  were  examined  for  torsion  just  before  the  series  began. 
One  had  5  degs.  of  twist,  which  was  corrected,  while  the  other 
was  without  torsion. 

At  2  o'clock  P.M.  of  the  nth  of  October,  1881,  the  scales  read 

Ci7  79.0  I  No.  1 77.95 

At  3  P.M.  magnet  Cg  was  put  in  place  deflecting  Cj^,  its  centre 
being  21  inches  west  of  the  zero  point  of  the  deflection  bar,  with  N. 
pole  west.  It  was  surrounded  with  a  jacket  of  ice-water  which  was 
fed  by  a  drip  of  ice- water  during  the  next  night.  The  next  morning 
the  readings  of  the  needles  were  taken  as  follows : 


NIPHBR— 4^**  AV».  REP.  MAGNBTIC  SXmVEY  OF  MISSOURI.    463 


Hour. 

Scale  Reading. 

Temp,  of 

c,. 

Tempi  of 
Room. 

No.  I. 

C17. 

8  30 
—  45 

9  40 
10  15 

1 

1     82.0 
81.6 
80.55 
79.9 

149,15 
149.5 
150.0 
150.2 

67.5 
67.4 
67.5 
67.6 

70 
70 

70 
70 

Mean     67.5 

At  10:15  ^^^  ice-water  was  gradually  removed,  and  hydrant 
water  was  substituted,  which  was  gradually  warmed.  The  follow- 
ing readings  were  then  taken : 


Hour. 

Scale  Reading. 

Temp,  of 

Temp,  of 
Room. 

No.  I. 

C17. 

11 55 
12 10 
12  20 
12  35 

12  50 
1  00 
1  17 

1 

77.3 
77.4 
77.4 
77.5 
77.5 
77.5 
77.6 

150.9 
151.2 
151.0 
151.0 
150.9 
150.9 
151.1 

103. 
104. 
105. 
104. 
105. 
104. 
105.8 

71 

72 

72      . 

72 

72 

72 

72 

Mean  104.3 

At  i:  18  P.M.  the  doors  of  the  water-bath  were  opened,  and  C, 
was  allowed  to  cool  down  slowly,  the  water  being  finally  replaced 
by  ice-water  as  before.     The  readings  were  then 


Hour. 

Scale  Reading. 

Temp,  of 

Temp,  of 

No.  I. 

C17. 

Room. 

4  00 
4  14 
4  25 
4  36 
4  45 

78.3 
78  5 
78.65 
78.65 
79.0 

151.5 

151.8 

151.8 

151.75 

151.7 

66. 

66. 

66.8 

67.5 

67.8 

72. 

72. 

72.2 

72.5 

72.5 

Mean    66.8 
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At  4:55,  Cg  being  removed^  the  suspended  magnets  read 

h.  1 78.95  I  C,.7 79.35 

The  mean  reading  of  No.  i  was  78.7  and  the  readings  of  C^^ 
were  corrected  to  this  value  as  is  shown  in  the  following  table^ 
which  explains  itself.  In  applying  this  correction  to  0,^  the  sign 
of  the  correction,  for  reasons  before  stated,  is  of  course  reversed^ 


(O 


•c  i 


d^ 


8  i 


cJ5 


Magnet 

.  No.  I. 

Corr.  in 
Scale  Div. 

Reading 

Corrected 
Reading 

C17. 

Reading. 

Corr.  to  Mean. 

of  C,,. 

C17. 

i 

82.0 

—  3.3 

i  +   2.2 

149.15 

151.4 

81.6 

—  2.9 

!  +    1.9 

149.5 

151.4 

80.65 

—  1.85 

1  +    1.2 

15a.  0 

151.2 

79.9 

1 

1 

—  1  2     ■ 

;  +   0.8 

150.2 

151.0 

77.3 

+    1.4 

i  —  0.9 

150.9 

150.0   - 

77.4 

+    1.3 

—  0.86 

151.2 

150.3 

77.4 

+    18 

—  0.86 

151.0 

150.2 

77.5 

+   1.2 

—  0.8 

151.0 

149.2 

77.  S 

+    1.2 

—  0.8 

150.9 

150.1 

77.5 

+    1.2 

—  0.8 

150.9 

150.1 

77.6 

+   1.1 

—  0.7 

151.1 

150.4 

78.3 

+   0.4 

—  0.26 

151.5 

151.24 

78.5 

+   0.2 

0.13 

151.8 

151.67 

78.65 

+   0.05 

—  0.03 

151.8 

151.77 

78.65 

+   0.05 

—  0.03 

151.75 

151.72 

79.0 

-   0.3 

+  0.19 

151.70 

151.89 

(M 


1-H 


CO 
CO 


8 


For  the  lower  temperatures,  i^  Series  I.  and  III.,  we  have  the 

mean  readings : 

/q*  Ci7  reads 

Series     1 67. j^  151.25 

"      III .  66. 


8 


151 


•68 


aVx  ean  ......   ^7*i{i***      .........    ^S^aa 

For  the  higher  temperature, 

/.  C17  reads 

Series  II 104*3  ^5°*o4 

Hence  a  change  in  temperature- of  37^.15  F.  produces  a  change  of 
1.42  divisions  in  the  reading  of  Cj^. 
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The  angle  of  deflection  at  the  lower  temperature  was  determined 
from  the  simultaneous  readings  before  and  after  the  experiments  as 

is  here  shown  :  Series  I.  series  III. 

No.  1  read 77«96  7^-96 

Mean  of  day 78.7     78.7 

Correction  to  mean -|-    o.^^   —    o.^^ 

Reduced  to  scale  value  of  C 1 7  —    0.49  +    o.^g 

Ci7  read 79'o     79-3  6 

Cj 7  corrected 7^«6i  79*6i 

C , 7  during  deflection 151-26  iS^-ee 

Angle  of  deflection  in  scale  div 72.74  div.    72.^^  div. 

Hence  the  mean  angle  u  at  the  lower  temperature  /^  is  72.4^  div. 
or  3°  29'.4. 

Using  the  notation, 

s  =  scale  value  of  C^j  (  =  2,'g^)y 

u  =  deflection  at  lower  temperature  (  =  3®  ^9''^)^  • 

/  =  length  of  I'  in  units  of  radius, 

//  =  change  in  scale  reading  of  C,^  (i«42)' 

for  change  (/ — Z^)  in  temperature  of  (C^j),  where 

^-^o  =  37'.i5F. 

^ri-  S.  d.  1. 

Then  ^  =  - — --  .  cot  « . 

Substituting  the  known  values,  we  have 

^  ^  ^'00047  • 

In  1879  ^^^  result  was 

'  ^  =  ^'00048    • 

The  result  indicates  that  the  determination  of  1879  ^^  satisfactory, 
and  the  table  of  temperature  corrections  then  deduced  and  given  on 
p.  90  {loc,  cit,)  based  on  the  value  o.QQQ4g  has  been  used  in  redu- 
cing the  observations  of  the  present  report. 

After  this  determination  the  deflecting  magnet  C^  was,  through  a 
misunderstanding,  left  in  the  cool  air-bath  and  the  next  morning  it 
was  found  to  have  oxidized.  This  made  it  important  to  redeter- 
mine the  moment  of  inertia  as  function  of  temperature. 

A  series  of  determinations  beginning  October  18, 188 1,  and  closing 
Mar.  29, 1882,  was  therefore  made,  the  experiments  being  conducted 

•  Trans,  vol.  iv.  No.  i,  pp.  8S-90. 
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substantially  as  in*  1S78.  The  work  was  done  on  the  south  pier  of 
the  clock  room.  The  temperature  of  the  room  varied  slowly  from  day 
to  day,  and  for  most  of  the  work  advantage  was  taken  of  these  fluc- 
tuations in  order  to  observe  at  different  temperatures.  Beginning 
with  Mar.  23d,  however,  the  temperature  of  the  magnet  was  raised 
to  between  90°  and  103°  F.  by  means  of  a  water-jacket  of  sheet  cop- 
per which  surrounded  the  magnetometer  except  at  the  bottom,  which 
rested  upon  the  flat  stone  with  which  the  pier  is  capped.  The  front 
wall  of  the  jacket  was  provided  with  a  window  to  admit  of  telescopic 
observation,  and  the  sides  were  provided  with  small  windows  for 
illumination  of  the  scale,  and  to  allow  the  reading  of  the  thermome- 
ter which  was  placed  inside  the  magnet  box.  These  windows  were 
closed  with  double  walls  of  thin  mica.  The  top  of  the  jacket  was 
pierced  to  admit  the  passage  of  the  torsion  head,  the  annular  space 
around  the  suspension  tube  being  packed  with  cotton  to  prevent  the 
hot  air  of  the  interior  from  escaping.  The  jacket  was  of  course  ex- 
amined to  determine  whether  it  acted  magnetically,  but  no  such 
efllgct  could  be  detected.  It  was,  of  course,  necessary  to  remove 
the  water-jacket  for  a  few  minutes  in  order  to  adjust  the  inertia 
ring,  but  care  was  always  taken  to  allow  time  enough  to  elapse  to 
secure  a  constant  temperature. 

The  time  of  oscillation  was  determined  by  means  of  a  Bond  chro- 
nograph. No.  171,  connected  in  circuit  with  the  astronomical  clock 
Howard  No.  214. 

Part  of  these  observations  were  made  by  Mr.  W.  R.  Vickroy  of 
the  Junior  class,  who  also  made  all  of  the  calculations,  which  were 
afterwards  revised  by  myself.  In  the  reduction  the  observations  for 
Feb.  16  were  rejected. 

The  observations  and  reductions  are  given  in  the  following  tables, 
where  /  is  the  temperature  of  the  magnet  during  the  loaded  series, 
T'  the  time  of  vibration  of  the  magnet  loaded  with  inertia  ring  Y 
and  corrected  for  torsion,  T  the  time  of  vibration  of  the  magnet 
alone,  corrected  for  torsion,  and  reduced  to  the  temperature  of  the 
loaded  series.  These  differences  of  temperature  were  always  small. 
k\  is  the  moment  of  inertia  of  ring  Y  at  the  temperature  /,♦  and 
k^  is  the  moment  of  inertia  of  the  magnet  at  a  temperature  /,  while 
k^  is  the  moment  of  inertia  of  the  magnet  at  the  mean  temperature 
of  64.7  F. 

♦  Trans,  vol.  iv.  No.  i,  p.  86. 
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Calling  Ji  the  change  in  log  k^  for  i^i*^,  the  moment  of  iner- 
tia of  the  magnet  may  be  represented  by  the  formula 

log  i,  =  log  *o  +  (^-64.7)  Ji. 
The  observations  of  the  table  give  23  equations  of  the  form 
e  =  log  *o  -  log  ^<  +  (^  —  64-7)  ^* »  or 

The  value  o{  Ak  vrhich  best  satisfies  these  equations  is 

[uy] 


Ak 


[««] 


2T 


where  the  square  brackets  indicate  the  summation  of  all  expres- 
sions similar  to  those  enclosed.  This  calculation  is  given  in  the 
last  columns  of  the  table,  from  which  we  have 


o. 


105  11 


000018  * 


000016  * 


Ak    ^    A 2^i^-!-'  =    O. 

5939-2 
The  value  for  1878  was  o. 

Adopting  the  value  of  J^  =  g-qq^oi?  »  we  have  for  the  value 
of  log  ^,, 

log^,  =    1.22294  +O-0000  17  (^-64.7), 

from  which  the  following  table  is  obtained : 


1 

1 

1 

log.  k,. 

; 
1 

J^K 

P.R  log. 

1 

i  50 

'•22269 

I 

•  2 

'   60 

'•22286 

2 

3 

70 

'•22808 

,  3 

5 

1  80 

1 

'•22320 

4 

7 

1  90 

'•22337 

5 
!  6 

9 

'  100 

'•22864 

10 

7 

12 

0 

14 

9 

15 
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The  value  of  Ak  turns  out  to  be  practically  the  same  as  in  1878, 
as  was  to  have  been  expected.  The  value  of  log.  k  for  any  given 
temperature  is  less  than  in  1878  by  an  amount  which  would  be 
accounted  for  by  the  removal  of  about  50  milligrammes  (25  mgrs. 
from  each  side)  from  points  distant  o.  j  foot  from  the  axis  of  rota- 
tion, this  being  approximately  the  radius  of  gyration.  Unfortu- 
nately the  magnet  had  not  been  weighed,  so  that  this  check  has 
not  the  same  value  that  it  might  have  had.*  It  is  thought,  how- 
ever, that  most  of  this  difference  is  accounted  for  by  the  loss  in 
mass  of  the  magnet  and  the  wear  of  the  stirrup.  The  work  of 
the  present  year,  and  of  all  previous  years,  has  therefore  been  re- 
duced by  means  of  the  tables  of  1878,  while  in  subsequent  work 
the  value  of  log.  kt  will  be  obtained  from  the  preceding  table. 


Intensity  Determinations. 

During  the  summer  eleven  complete  determinations  of  intensity 
were  made  at  regular  intervals.  These  observations  serve  to  de- 
termine the  value  of  P  in  the  equation  for  the  deflection  series, 
and  lead  to  a  determination  of  the  magnetic  moment  of  Cg  for  the 
summer.  The  other  •  determinations  of  intensity  were  relative  and 
were  reduced  to  absolute  value  by  calculating  the  magnetic  mo- 
ment for  the  respective  days  of  observation,  from  the  formula  which 
represents  the  value  of  the  magnetic  moment  for  the  summer. 

These  calculations  are  given  in  the  following  tables. 


*  April  17,  iSSa,  magnet  Cg  weighed  105.607  grammes. 
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For  all  observations  where  the  deflection  series  were  not  made  the 
oscillation  series  was  reduced  to  the  temperature  of  90®.  7,  and  the 
formula  on  the  preceding  page  was  used  in  determining  the  mag- 
netic moment  for  the  day. 

In  order  to  determine  the  rate  of  the  watch,  Jiirgensen  10890,  it 
was  compared  on  eight  different  days  with  Dent  No.  — ,  and  the  loss 
per  second  was  determined  as  follows : 


This  mean  of  o.  ^^  q  q  3  ^ , 
second  per  second, 
was  used  in  reducing 
the  work  of  the  sum- 
mer. 


0-00028 
85 
89 
86 
40 
89 
42 

88 


O' 0  0087 

The  horizontal  intensity  in  the  present  report  and  in  all  former 
reports  is  as  yet  uncorrected  for  the  influence  of  the  magnetic  brass- 
work  of  the  magnetometer.  The  formula  for  correcting  the  values 
of  J 879,  1880,  and  188 1,  is  given  in  the  report  for  1879,*  and  is 

-^={1 — o-oo7o) -^'S 
where  IP*  is  the  observed  and  -^the  corrected  value. 


Declination. 

The  declination  determinations  were  all  made  with  magnet  No.  i, 
in  declinometer  No.  3.  The  observed  values  of  declination  have 
received  a  correction  of  2%  for  the  effect  of  the  magnetic  brasswork 
of  the  instrument  as  determined  in  i88o.t  The  determinations  are 
given  in  the  following  tables,  which  explain  themselves. 

Meridian  Determinations  at  DecaturvilU^  yuly  iB9,  188 1,X 

The  altitude  and  azimuth  circle  readings  are  the  means  of  seven  observations. 

A.Jtt.  P.M. 

Altitude  (lower  limb) 52°  32'. 5        42°  32'. 


App.  Zenith  distance 37    27.5        47     27 

Sun's  radius  —     I5  •«        —     ^5 

Refraction +      0.7         -h       i 


True  Zenith  distance  37     "  .4        47     12 


•  Trans,  vol.  iv.  No.  i,  p.  1J4.  f  Trans,  vol,  iv.  No.  »,  p.  340. 

X  See  description  of  this  station  on  p.  456  of  this  report. 


NIPHER — ^4^^  ANN.  REP.  MAGNETIC  SURVEY  OF  MISSOURI.    473 


Lat 37**  55'. 0  a.  c.  cos  0.10297 

Decl 18  38  .0 

Z.  D 37  12  .4  a.  c.  sin  0.21^47 

2S 93  45  .4 

S 46  52    .^   cos    9-83478 

Decl. 18  38  .0 

S.  —dec.  28  14  .7  sin  9*67508 


sin^Ja     19-83180 

ia  55®  26'  sin  9.91569 

Sun's  azimuth  N 110°  56*.  E. 

**  »'        S 69    04  .qE. 

Hor.  circle.  Sun  reads    82    46  .4 
South  reads 151    50  .4 

Mean  reading  of  South 151°  47'.© 

Mark  reads  180   00  .7 

Azimuth  of  mark S.    28    13  .7  W. 

Meridian  Determinations  by  method  of  equal  altitudes  of  the  Sun. 


P.M. 

Lat 37**  55'   a.  c.  cos  0.10297 

Decl 18  34  .6 

Z.  D 47  12  .7  a.  c.  sin  o.  j84si 

2  S 103  42  .3 

S.  =  51  51  .2  cos  9.79077 

Decl 18  34  . 6 

S.  —  dec.  33    16  ,Q sin  9.73932 


sin  2  J  a  19-76740 

i«  49*^54' -7  sin  9-8  83  70 

Sun's  azimuth  N 99®  49^.4  W. 

**  *♦       S 80    10  .«  W. 

Hor.  circle.  Sun  reads  231    54  .j 

South  reads 151    43  .3 


Station. 


Date. 


Clayton 
Warsaw 
Sweet  Springs. 


July  5 
Aug. -7 

H 


u 


McCredie    '     "30 


29°  28\5 

34  00 -4 
41  40.0 

40  27  .8 


i{A-\-A'). 

«. 

264° 

29'.9 

o'.4 

••3 

46.7 

0  .4 

220 

52.3 

0.1 

255 

14.7 

0  .1- 

It 


log  d  d 


1. 76193 
2.28443 
2.40838 
2.46255 


Station. 


Clayton  

Warsaw 

Sweet  Springs 

McCredie 


Cor. 


+  I'.2 
+  2.9 
+  4.1 
+  4.8 


South  reads 


264°  3 1'.  I 
113  49.6 
220  50  .4 

255  '9-5 


Mark  reads 


1 80°  01 '.4 
180  00  .1 
180  01  .5 
180  0[  .1 


Azim.  mark. 


S.  84°  29.7  E. 
S.  66  10.5  W. 
S.  40  54.9  E. 
S.  75  18.4  E. 


In  the  table  /  is  half  the  sidereal  interval  between  the  a.m. 
and  F.M.  observations,  A  and  A^  are  the  readings  of  the  horizon- 
tal circle,  and  e  is  the  probable  error  of  the  mean  (uncorrected) 
reading  of  south,  treating  i(^  +  -4')  as  constant.  Ad  is  the 
increase  in  solar  declination  (in  seconds)  during^the  time  2/.  The 
correction  to  be  applied  to  1  (-/l-f--^')  is  given  in  the  succeeding 
column. 
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Inclination,  or  Dip. 

NeedU  No.  2. 


STATION. 


Series  I. 


Union 

Roedersville  •• 

Canaan 

Vienna 

Lawson*6 

TuBCumbia.... 
Versailles .... 
Linn  Creek  . . . 

Buffalo 

Bolivar 

Wheatland ... 

Lincoln 

Windsor 

Zimmerman's 
Sweet  Springs 

Marshall 

Clark's  Fork  . 
California  . . . 

Marion 

Providence  ... 
McCredie  .... 
Warrenton . . . 
Dardenne .... 
St.  Charles  . . 
Pattonsville.. 


Mmh*  by  PokrrtiM. 


Series  II, 


68«»59' 
01 

48 

44 
22 

02 

18 
58 
58 
19 
25 
10 

16 
01 

35 

«7 
00 

56 

59 
52 
69  10 

69  02 

70  12 

69  43 


68 
68 
68 
68 
68 

67 

67 
68 

68 

68 

68 

69 
69 
68 
68 
68 


8 


8 


Resulti'g: 
Dip. 


68<>5o 

6854 
6841 
6838 

68  14 
68  02 

6844 

68  09 
67  56 

67  48 

68  10 
.  |68  18 

6  68  17 
8  68  15 
6856 

69  32 

^3   10 


68  34 

68  46 

6854 

168  59 
60  04 

6S56 
7007 

69  37 


I 
8 
8 

7 
o 

3 
6 

6 

8 

9 

5 


Date. 


3'July    8 
"    10 


16 

18 
20 
22 

25 

27 
Aug.    I 

2 


it 

i( 
t. 
it 
t( 


it 

ti 
(( 
(( 
<t 

i( 


9 
II 

13 
16 

20 

22 
26 

Sept.    2 

3 

4 
6 


ti 
ti 

(i 


Needle  No,  S, 


STATION. 


Marked  End. 


North.       South. 


Vienna 

Versailles 

Linn  Creek  . . ' 

Buffalo 

Bolivar • 

Lincoln 

Windsor - 

Zimmerman's  • 
Sweet  Springs 

Marshall 

California... .  • 

Marion 

McCredie .... 
St.  Charles  . . 
Pattonsville . . 


68°54' 
68  58 

6835 
68  13 
6805 
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Carboniferous  Rocks  0/  Eastern  Kansas. 

By  G.  C.  Broadhbad. 

From  the  eastern  line  of  Kansas  to  the  Verdigris  the  country 
is  either  undulating  or  of  long  gentle  slopes,  but  sometimes  hilly. 
The  surface  is  varied  by  occasional  mounds  and  ridges  which 
rise  100  to  150  feet  above  the  lower  plains.  These  are  capped 
with  limestones,  which  have  preserved  them  from  entire  disinte- 
gration. The  lower  slopes  from  the  mounds  are  loQg  and  gentle, 
and  include  chiefly  sandstones  and  shales,  with  occasional  thin 
limestone  layers  with  rarely  a  thin  coal  seam. 

The  general  elevation  of  the  country  above  the  sea  does  not 
greatly  vary  in  this  distance  of  about  100  miles  east  and  west, 
being  910  to  1,000  feet  at  Ft.  Scott,  875  at  Paola,  947  at  Olathe, 
970  at  Garnett ;  and  in  the  valley  of  the  Neosho  it  is  921  at  Par- 
sons, 1, 000  feet  at  Neosho  Falls,  and  1,160  at  Emporia.  From 
Neosho  we  rise  to  I1I45  at  Yates  Centre  on  divide  between  the 
Neosho  and  Verdigris,  descending  to  925  feet  in  the  valley  of 
Verdigris  near  Toronto. 

West  of  this  the  country  is  more  hilly  and  rugged  for  30  miles, 
rising  by  terraces  and  rough  ridges  to  1,235  ^^^^  elevation  at  head 
of  Fancy  creek  on  divide  between  the  Verdigris  and  Fall  rivers. 
In  Fall  river  valley  near  Twin  Falls  we  again  find  ourselves  rest- 
ing upon  a  1 ,000  feet  elevation. 

The  Neosho  traverses  an  almost  flat  valley  or  trough  in  the 
lower  part  of  the  middle  coal  measures,  only  productive  in  coal 
in  its  southern  extension,  but  northwardly  in  Osage  county  coal 
is  mined,  which,  according  to  Prof.  Mudge,  belongs  to  the  lower 
measures.  This,  then,  shows  an  uplift  of  lower  (middle?)  coal 
measures,  flanked  to  the  east  and  west,  as  we  proceed  northward- 
ly, by  the  upper  coal  measures. 

In  Neosho,  Wilson,  Labette  and  Montgomery  counties  there 
are  numerous  exposures  of  sandstone,  which  oflen  occur  in  very 
even  flag-like  layers.  Near  Chanute  and  Thayer  these  sandstones 
show  about  50  feet  thickness,  with  coal  at  Thayer  low  in  the  hills, 
which  is  extensively  worked  on  an  area  of  about  six  miles  square. 
Associated  with  the  coal  are  many  fossil  plant  remains,  including 
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Calami tes^  Lepidodendron^  Stigmaria^  Annular ia^  and  Sigil" 
laria^  with  probably  eight  or  ten  species  of  ferns,  including  Neu- 
ropier  is  loschii^  N.  hirsuta^  N,  angustifolia^  N.  rarinervis^ 
Sphenopteris  tridactylites^  and  Alethopteris  serlii.  The  coal 
is  generally  14  to  18  inches  thick,  not  separated  at  Thayer  and 
with  no  limestone  over  the  coal,  but  four  miles  west  it  is  divided 
by  several  inches  of  clay,  and  a  few  miles  north  of  this  a  lime- 
stone bed  appears  above  the  coal.  At  first  a  person  might  sup- 
pose these  coals  different,  but  extended  observation  proves  them 
to  be  the  same  as  that  at  Thayer.  No  limestone  appears  above 
the  coal  at  Thayer.  The  following  is  a  complete  section  showing 
these  changes  where  best  developed,  seven  miles  northwest  from 
Thayer.  On  the  hilltop  sandstone  is  exposed,  and  30  feet  below 
the  strata  appear  thus : 

1,  2  feet  limestone ; 

2,  6  feet  dark  shale,  lower  part  bituminous ; 

3,  o  to  I  foot  concretionary  limestone ; 

4,  10  inches  calcareous  shale  and  concretionary  limestone; 

5,  3  feet  sandy  and  clay  shale ; 

6,  6  inches  blue  clay  shale ; 

7,  10  inches  coal ; 

8,  4^  inches  clay ; 

9,  6    inches  coal ; 

10,  25    feet  shales  and  clay; 

11,  18    inches  ferruginous  limestone  conglomerate; 

12,  4    feet  clay  shales. 

In  the  western  part  of  Missouri,  in  Cass  and  Jackson  counties, 
the  lower  200  feet  of  the  upper  coal  measures  is  well  developed 
and  shows  abundant  evidence  of  former  moUuscan  life. 

These  beds  (limestone  chiefly,  separated  by  clay  and  calcareous 
shale  beds)  are  also  readily  recognized  in  Johnson  and  Wyandotte 
counties,  Kansas.  At  Eudora  the  thickness,  lithological  appear- ' 
ance,  and  organic  remains,  are  correspondingly  identical  with 
other  beds  seen  near  Parkville  and  on  Platte  river,  Mo.,  at  Union 
Mills,  and  at  Plattsburgh,  Clinton  county,  and  called  in  Missouri 
Geological  Report,  1872,  the  Plattsburgh  limestone,  containing 
numerous  beautiful  Bryozoans,  Pleurotomania  turbini/ormis^ 
Petalodus  destructor^  and  a  beautiful  Monoptera^  together  with 
a  few  species  of  Nautili,  Sixteen  feet  above  this  limestone  is 
everywhere  found  a  gray  limestone  abounding  in   Syntrilasma 
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Jiemiplicata^  which,  together  with  other  fossils  found  in  the  same 
stratum,  has  its  interior  lined  with  clear  crystallized  calcite.  Just 
a  little  higher  is  a  limestone  abounding  in  Fusulina  cylindrica. 
These  beds  correspond  to  Nos.  io8  to  1 1 2  of  Mo.  Section  [Mo. 
<5eol.  Rep.  1872,  Pt.  2,  p.  94]. 

Near  Olathe  are  beds  near  this  horizon,  or  probably  a  little 
•higher  but  still  belonging  to  the  upper  coal  measures. 

In  the  eastern  part  of  Miami  county  the  strata  are  equivalent  to 
.those  of  Cass  and  Jackson  counties,  Mo. 

The  productive  coal  measures  lie  chiefly  in  the  eastern  tier  of 
•counties  south  of  Miami  county,  and  include  valuable  coal  beds. 
In  the  country  southwest  from  Paola  to  Wilson  county  only  thin 
•coal  seams  are  occasionally  worked,  with  no  profitable  result. 
The  last  of  any  consequence  in  going  westward  is  in  the  sonth- 
'west  part  of  Woodson  county  and  less  than  one  foot  in  thickness'. 

A  general  section  of  the  rocks  seen  in  the  western  part  of  Mia- 
^ni  and  eastern  part  of  Franklin  on  the  Marais  des  Cygnes  river 
is  as  follows : 

4.  23  feet  irregularly  bedded  gray  limestone,  breaking  into  small  frag- 
ments on  exposure,  contains  Productus  splendems,  P*  punctatus^ 
Spirifer  camerafus,  Symtrilasma  kemiplicata,  and  Myalina  sub' 
quadrata — the  interior  of  fossils  often  crystallized  calcite. 

^.  86  feet  chiefly  shales,  the  lower  30  feet  thick  layers  of  clay  shales,  with 
beds  of  clay  ironstone,  and  a  bed  of  red  shale  near  upper  part. 

3.  20  feet  gray  limestone ;  has  minute  calcite  veins. 

4.  3o  feet  or  more  of  clay  shales  with  yellow  ochre  concretions. 

This  section  includes  (the  upper  on  hilltops,  the  lower  in  the 
valleys)  the  rocks  from  Ossawattomie  to  Garnett,  for  over  25 
.miles.  Near  Lane  and  Greeley  the  upper  is  surmounted  by  a 
good  building-stone  of  oolitic  limestone,  which  when  polished  is 
sometimes  shipped  off  under  the  name  of  ^'coralline  marble."  But 
the  supposed  corals  are  only  oolitic  forms,  giving  beauty  under 
magnifying  power,  but  otherwise  appears  like  a  dull  dark  gray. 
It  very  much  resembles  the  Kansas  City  oolite,  but  is  probably  a 
different  stratum  higher  in  the  series.  The  exact  geological  posi- 
tion of  these  beds  I  have  not  yet  been  able  tocorrellate  with  Mis- 
■souri  strata,  but  they  belong  to  the  upper  coal  measures  near  the 
Jiorizon  of  the  rocks  at  Weston,  Platte  county. 

Passing  westwardly  from  Miami  and  Anderson  counties  we  do 
not  find  our  well  known   Missouri  strata,  but   they  seem  to  be 
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replaced  by  other  beds  which  still  contain  well  recognized  upper 
coal  measure  fossils.  We  pass  from  these  across  the  lower  meas- 
ures of  Woodson  and  eastern  part  of  Greenwood  county  and  again 
recognize  the  upper  coal  measures. 

In  Woodson  and  Greenwood  and  northeast  part  of  Elk  county 
we  find  about  50  feet  of  thick-bedded  coarse  brown  sandstone  al- 
most entirely  devoid  of  fossils,  and  only  occasional  fragments  of 
fucoids  and  cordaites  were  seen.  From  this  the  step  is  rapid  to 
otlier  higher  rocks  without  seeing  the  connected  strata  of  the  Mis- 
souri river ;  for  there  are  found  great  thicknesses  of  shales  with 
'  some  sandstones,  and  an  occasional  limestone  bed  abounding  in 
Pusultna  cylindrica. 

The  valley  of  Fall  rivei;  at  Charleston  is  about  965  feet  above 
the  sea,  at  Twin  Falls  1,000  feet,  at  Eureka  1,095,  near  junction 
of  East  and  West  forks  1,166,  indicating  a  descent  of  200  feet  in 
40  miles. 

Entering  the  State  near  the  line  of  Cowley  and  Chatauqua: 
counties  we  find  ourselves  upon  a  long  dividing  ridge  extending 
northwardly  and  well  defined  for  70  miles  to  the  head  of  Fall! 
river,  and  thence  northwestwardly  and  northwardly. 

This  ridge  is  much  higher  than  the  country  east  and  west,  and 
is  known  in  southern  Kansas  as  the  ^'  Flint  Hills,"  on  account  of 
the  numerous  fragments  of  flint  lying  strewn  over  the  surface. 
It  includes  the  Permian  rocks  of  Kansas,  and  might  appropri- 
ately be  termed  the  Permian  Mountains.  This  ridge  is  elevated 
above  the  sea  as  follows :  on  line  of  Elk  and  Cowley  counties,  5 
miles  west  of  Greenfield,  1,560  feet ;  near  head  of  Grouse  creek,. 
1 ,600  feet ;  at  head  of  Otter  and  Hickory  creeks,  a  peak  near  the 
corner  of  Elk  and  Greenwood  counties  rises  1,700  feet,  this  pro- 
bably being  the  highest  point  of  this  range  in  Kansas,  and  highest 
ground  east  of  Walnut  and  Arkansas  valleys. 

On  the  west  the  descent  from  this  ridge  is  gentle,  being  270' 
feet  in  6  miles,  or  390  feet  in  25  miles,  and  becoming  less  as  we 
pass  north. 

On  the  eastern  slope  the  descent  is  more  abrupt,  there  being 
in  fact  only  four  good  wagon  passes  in  70  miles— one  near  Green- 
field, Elk  Co.;  the  next  15  miles  north  of  this,  known  as  McDow- 
ell's Pass  ;  the  third  on  the  Augusta  road  at  head  of  Spring  creeks 
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and  another  at  the  head  of  the  Ivanpah  branch  of  Fall  river,  both 
of  the  latter  being  near  the  line  of  Greenwood  and  Butler  counties. 

The  eastern  face  of  the  ridge  presents  rugged  walls  of  cream- 
colored  limestone,  separated  by  shaly  slopes.  The  ascent  on  the 
east  near  Greenfield  rises  350  feet  in  4  miles,  or  390  ft.  in  6  miles. 
At  McDowell's  Pass  the  rise  is  419  feet  in  4  miles,  or  452  feet  in 
7  miles.  At  Spring-creek  Gap  the  rise  is  312  feet  in  3}  miles,  or 
340  feet  in  5}  miles.     At  Ivanpah  the  rise  is  334  feet  in  5^  miles. 

On  the  west  the  slopes  are  mostly  gentle,  with  a  second  parallel 
ridge  about  2  miles  west  of  the  main  crest,  separated  by  a  valley 
but  little  below  the  ridge.  ^  The  western  ridge  is  also  sometimes 
a  little  higher  that  .that  on  the  east,  but  its  descents  are  so  easy 
that  it  nowhere  possesses  the  prominence  of  the  eastern  range. 
The  general  slope  westwardly  towards  the  Walnut  valley  is  so 
gentle  that  we  feel  that  we  are  still  on  high  ground. 

East  of  the  eastern  ridge  spurs  extend  off  sometimes  for  a  dis- 
tance of  ten  miles,  presenting  bold  outliers  connected  with  the 
lower  plains  by  wide  terraces.  Among  the  hills  a  peculiar  feature 
is  generally  before  us  of  rounded  hills  crowned  and  terraced  with 
regular  limestone  escarpments. 

Starting  from  Twin  Falls,  in  valley  of  Fall  river,  at  about  1,000 
feet  elevation,  we  reach  the  second  terrace,  6  miles  southwest- 
wardly,  at  1,160  to  1,180  feet.  This  second  plateau  occupies  a 
large  portion  of  the  eastern  part  of  Greenwood  county  and  most 
of  Elk  county,  and  includes  rocks  of  the  upper  coal  measures. 

At  the  head  of  Salt  creek,  near  the  line  of  Greenwood  and  Elk 
counties,  we  rise  from  this  plateau  to  a  third  terrace  .elevated 
about  1,300  feet  above  the  sea,  reaching  to  the  foot  of  the  "  Flint 
Hills,"  and  breaking  off  into  spurs  towards  Howard  City.  This 
terrace  includes  the  last  coal  measure  rocks  below  the  Permian. 

We  now  proceed  to  the  Geological  details  of  this  district. 

Leaving  the  Verdigris  river  near  the  mouth  of  Walnut  creek, 
after  passing  up  for  60  feet,  we  leave  the  lower  sandstone ;  we 
then  are. near  the  horizon  of  a  7-inch  coal  seam.  Two  feet  above 
the  coal  we  find  about  8  ft.  of  ashy  drab-colored  limestone  every- 
where, containing  Hemipronites  crassus  and  some  other  upper 
carboniferous  fossils,  including  Meekella  striato^ostata  and  Sfu 
rifer  cameratus. 

Seventy  feet  higher  we  find  9  feet  of  gray  limestone,  the  inter- 
val between  the  two  being  chiefly  occupied  by  shaly  beds,  some- 
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times  passing  into  a  sandstone ;  for  example,  on  Fall  river  below 
Charleston. 

On  Fancy  creek  we  find  no  other  limestone  above  that  last 
named  for  nearly  200  feet  above,  wheii  we  find  an  ash-blue  lime- 
stone about  2  feet  thick,  containing  Protozoa;  this  is  again  cap- 
ped by  36  feet  of  sandstone,  above  which  lie  35  feet  of  shales, 
with  beds  of  limestone  still  above ;  and  100  feet  still  higher  on 
the  hilltop,  at  an  elevation  of  1,235  ^^^^'  another  limestone  bed 
appears.  Near  Twin  Falls,  also  7  miles  east  of  Howard  and  5 
miles  southwest  of  Charleston,  we  find  limestone  beds  from  near 
1 165  to  1 200  feet  above  the  sea  abounding  in  Chsetetes  and  occa- 
sionally in  Syringafora  multaitenuata.  Most  of  these  limestones 
also  seem  to  abound  in  Pusulina  eylindrica. 

West  of  Fall  river,  at  1081  feet  elevation,  a  limestone  occurs 
abounding  in  the  above  named  Protozoa^  also  a  Nautilus  and 
Syringafora  multattenuata ;  at  108 1  bituminous  shales  are  seen. 

On  Indian  creek.  Elk  county,  at  1050  feet  elevation,  numerous 
well  preserved  fossils  were  obtained  from  a  limestone,  and  include 
fine  specimens  of  Jl^a/rVia  subquadrata  ^hoviing  interior  of  valve, 

also  Nuculana  bellistriata^  Mdmundia ,  Schizodus  Wheel* 

eri^  Aviculopecten  occidentalism  and  Myalina  perattenuata-^ 
all  well  recognized  upper  coal  measure  fossils.  On  hills  4  miles 
north  and  2  miles  south,  and  at  an  elevation  of  1130  to  1150  feet 
above  the  the  sea,  we  find  the  limestones  named  above  as  abound- 
ing in  Chaetetes,  and  separated  from  the  Indian-creek  fossil  bed 
by  sandstones. 

We  now  come  to  speak  of  the  "Permian"  or  limestones  of  the 
*'  Flint  Hills,"  reaching,  in  Elk,  Greenwood  and  eastern  half  of 
Butler  and  Cowley  counties,  from  1 185  to  1700  feet  above  the  sea, 
or  including  about  500  feet  thickness. 

The  following  section  was  observed  west  of  Greenfield  (town 
has  since  been  removed  and  name  changed  to  Grenola),  num- 
bering from  hilltop : 

Sec.  A — I.  134  feet,  including  beds  of  impure  drab  limestone,  shaljr  and 

crumbling,  with  occasional  shale  beds,  with  red  shales 
30  feet  from  bottom. 
2.  5  feet  of  bluish-drab  or  drab  limestone  containing  many  good 
characteristic  fossils,  including  Bumicrotis  kawni^  My- 
alina perattenuaia,  Aviculopecten  accidentalism  etc. 
[This  bed  is  persistent  wherever  its  associated  strata  are 
found.] 
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Sec.  A — 3.     10  feet  of  shales,  the  lower  red. 

4.  10    *'    rough  limestone. 

5.  27     '*    shales  with  thin  shaly  limestone  beds. 

6.  4  *'  flag-like  limestone  bed;  a  good  building-rock. 

7.  8  *'  shelly  buff  magnesian  limestone. 

8.  4  "  shalj  Fusulina  limestone. 

9.  4  *'  cherty  limestone ;  abounds  in  Fusulina  cylindrical  the 

fossils  often  appearing  in  relief;  the  chert  of  a  deep  blue. 

10.  18  feet  limestone  and  shales  abounding  in  Fusulina  cylindrical 

11.  2     *'    drab  magnesian  limestone. 

12.  28     '*    shaly  sandstone. 

13*      4    '*    fS^^y  magnesian  limestone,  upper  part  buff,  abounding 
in  Productus  semireticulatus. 

14.  17  feet  shales  with  a  buff  limestone  at  lower  part. 

15.  40    **    probably  all  shales. 

16.  3     ^*    hard  rough  sandstone. 

17.  8     *'    sandy  shales. 

18.  I     **    limestone. 

19.  20     '*    sandy  shales. 

No.  I  of  this  section  abounds  in  numerous  fossils  nicely  weath- 
ered out, including  small  corals  (^Chcetetes?  and  Rhomhopord)  in 
upper  part,  Productus  nebrascensis^  P,  semireticulatus ^  Meek- 
ella  striatO'Costata^  Chonetes  granulifera^  Terebratula  bovi* 
des^  Athyris  subtilita^  Schizodus  rossicusy  Myalina  peratte- 
nuata^  Toldia  subscitula^  and  Nautilus  eccentricus. 

All  above  No.  12  of  this  section  is  undoubtedly  of  Permian 
type  and  the  strata  may  be  considered  Permian,  and  all  below 
No.  13  undoubtedly  belong  to  the  true  coal  measures  (Up.  Coal 

Meas*)* 
The  following  is  a  section  observed  west  of  Lazette,  Cowley 

county,  which   includes  some  strata   above  those  of  the  above 
section : 


Sec.  B — I.     84  feet  shaly  limestone  and  shales  from  hilltop. 

2.  7     ''    chert  and  some  limestone,  a  well  marked  bed;    it  is 

often  seen  strewn  over  the  surface  northeast  of  Lazette. 
Pinna peracuta  is  generally  found ;  a  Pkillipsia  was  also 
recognized. 

3.  80  feet  shaly  limestone  beds. 

4.  4     *'    of  good  building-rock,  a  buff  limestone. 

5.  5     ''    limestone  in  thin  layers,  contains   same   fossils  as  No. 

2  of  last  section  ("A). 

6.  II  feet  of  shales,  upper  red,  the  lower  blue. 

7.  I  foot  of  limestone. 

8.  17  feet  shales  and  nodular  limestone. 
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The  elevation  of  No.  5  of  the  last  section  (B)  is  1215  feet;  that 
of  its  equivalent  No.  2  of  Sec.  A,  virest  of  Greenfield,  1483  feet — 
indicating  a  dip  of  268  feet  in  about  10  miles  in  passing  south- 
west, or  over  26  feet  per  mile. 

Sec.  C  was  observed  on  Osborn's  branch  (McDowell's  Gap), 
15  miles  north  of  Sec.  A,  on  line  of  Elk  and  Butler  counties,  as 
follows : 

Sec.  C — I.    62  feet  cherty  slope,  includes  highest  rocks  observed  on  flint 

ridges ;   fossils  observed  were  Hemipronites  crenistriay 
Atkyris  subtilita^  Productus  costatus^  and  Brjrozoa.t 
4  feet  of  gray  shelly  limestone. 

'*    of  shales. 

**    rough  limestone  bed. 

'^    of  shales,  with  bands  of  buff  limestone  containing  Fu- 
suUnce, 

eet  of  shales. 

**    of  limestone. 

**    of  red  shales. 

*'    of  shales  and  limestone. 

**    of  rough  yellowish  limestone. 

"*'    of  shales. 

**    good  bed  of  limestone. 

**    of  shales. 

*^    of  limestone  and  blue  chert  abounding  in  Fusulinm. 

"    of  shales. 

*'    of  yellow  limestone. 

**    of  shales. 

*^    of  blue  jointed  limestone  with  Fusulina  cylindrica, 
chiefly  shales,  includes  about  two  limestone  beds, 
dark  ash-brown  shelly  limestone. 

'*    sandstone. 

No.  20  of  Sec.  C  corresponds  to  No.  18  of  Sec.  A,  and  No.  14 

of  Sec.  C  corresponds  to  No  9.  of  Sec.  A.     The  Fusulince  at 
this  place  are  very  perfect,  and    when  weathered  or  broken  off 

show  the  structure  very  finely. 

At  head  of  Elk  river,  near  northwest  corner  of  Elk  county,  we 
found  very  well  presei-ved  specimens  of  Hemipronites  crenistiai 
often  weathered  out,  and  a  limestone  bed  entirely  composed  of  it. 

At  the  head  of  Otter  creek,  near  Carlisle  Gap,  I  obtained  fine 
specimens  of  Allorisma  subelegans^  Al,  topekaensis^  Myalina 
kansasensis^  Meekella  striato-costata^  Productus  nebrascensis^ 
Aviculopecten   occidentalism    Hemp,  crenistria^  Athyris  subti- 
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iita^  JSumicrotis  /iawnt\\  Aviculopinna  americana^  Macrodon 

,  Nautilus  occidentalism  Orthoceras . 

A  more  recent  examination  shows  the  following  in  cut  of  St. 
Louis  and  St.  Francisco  road  west  of  Beaumont,  on  a  high  ridge  : 

1.  4  feet  gravel  bed. 

2.  4    *^    shales. 

3.  4     *^    buif  limestone,  abounding  in  Afya/ffftf /tfra//tfiiira/a,  Af.  >aiv5ii5- 

tfjf5t5,  Aviculopecien  occidenialit-   Monotis  and  Atkyris  Pleu' 
rofhorus  abounds  in  a  lower  stratum. 

From  the  lower  and  more  crystalline  beds  near  base  of  the  Per- 
mian I  obtained  on  Spring  creek,  Greenwood  county,  fine  speci- 
mens of  ^//^r/'^^a  ^rane^^t^j,  A,  subcuneata^  Pinna  per  acuta  ^ 
Productus  semireticulatus^  Nautilus  capax^  and  Fusulina 
cylindrica.  These  above  named  are  the  principal  fossils  ob- 
served and  are  typical  of  the  Kansas  Permian,  but  most  of  them 
I  have  also  obtained  from  known  upper  coal  measure  rocks  of 
Missouri. 

The  highest  coal  of  the  series  was  observed  in  Greenwood 
county,  where  Wolf  branch  runs  into  Spring  ereek.  Its  position 
is  probably  about  the  base  of  the  Permian  or  top  of  the  true 
upper  coal  measures.     Its  associated  rocks  are  as  follows : 

1.  2    feet  grayish-brown  limestone. 

2.  I      '*    shelly  bluish-gray  limestone. 

3.  2i    '*    blue  clay  shales. 

4.  3    inches  shalj  coal. 

5.  2A       *'      soft  coal,  poor  quality. 

6.  33    feet  of  blue  clay  shales. 

About  the  year  1S67  the  magnesian  limestones  of  Kansas  began 
ta  attract  attention.  The  first  was  exported  from  Junction  City, 
was  cut  into  shape  by  means  of  a  common  saw  and  shipped  to 
Kansas  City  and  other  places.  It  proved  too  weak,  and  other 
quarries  were  sought.  From  Maryville,  Kansas,  it  was  brought 
to  St.  Joseph,  Mo.,  in  large  quantities,  and  used  in  the  bridge 
piers  at  that  place.  Some  of  this  was  too  soft,  but  the  general 
character  of  the  Maryville  rock  is  good.  At  present  there  are 
numerous  quarries  in  the  valley  of  the  Cottonwood  from  Cot- 
tonwood Falls  to  Florence,  and  rock  of  an  excellent  quality  is 
exported. 

Good  quarries  could  be  opened  nearly  everywhere  in  the  ''Flint 
Hills,"  and  the  hillsides  west  of  Greenfield  are  everywhere  strewn 


49^  TRANS.  ST.  I.OUIS  ACAD.  SCIBNCB. 

with  large  tumbling  masses  of  rock  ready  to  be  used.  From  the 
head  of  Ivanpah  creek  the  rock  has  been  hauled  in  wagons  20 
miles  to  build  the  court-house  at  Eureka.  On  Cedar  creek,  Cow- 
ley county,  are  exposures  of  very  thick  layers,  and  good  quarries 
have  been  opened  near  Winfield. 

The  buff  and  drab  limestones  are  found  everywhere  in  Cowley 
county  east  of  the  Arkansas  and  Walnut  rivers,  and  are  either  on 
the  surface  or  within  four  feet  of  it  everywhere  on  the  uplands ; 
but  are  generally  deficient  in  organic  remains,  and  many  of  the 
beds  afford  a  poor  building-stone.  North  of  Winfield,  on  the 
highlands,  the  strata  afford  quartz  geodes. 

Throughout  Butler  county  the  rocks  are  similar  in  character  to 
those  of  Cowley,  and  we  also  find  that  in  passing  west  from  the 
Permian  Mountains  (^^Flint  Hills")  good  specimens  of  fossils  are 
very  rare.  Between  Walnut  river  and  Whitewater  the  rock  is 
oflen  upon  the  surface  ;  west  of  Whitewater  deeper  soils  cover  itt 
and  the  wells  reveal  blue  shale  beds. 

Springs  of  water  are  oflen  rare,  but  on  the  hills  of  Cowley  Co. 
water  is  generally  reached  at  about  60  feet  depth,  and,  passing  to 
the  valley  below,  we  find  good  springs  at  a  corresponding  hori- 
zon with  the  bottom  of  these  wells.  The  Permian  ridge  includes 
about  500  feet  of  Permian  strata. 

Assuming  the  westerly  dip  to  be  regular,  we  probably  have 
1,000  feet  additional  thickness  of  higher  strata  in  passing  across 
Butler  county  ;  so  we  may  be  safe  in  assuming  1,500  feet  of  Per- 
mian beds  in  southern  Kansas. 

In  these  counties  it  is  the  newest  rock  below  the  Quartenary. 
No  other  rocks  of  later  formation  than  the  Permian  may  be  found 
in  either  Cowley,  Butler  or  Greenwood. 

The  Permian  of  Kansas  rests  conformably  on  the  coai. 
MEASURES,  and  there  is  no  decided  line  of  separation  between 
the  two.  Certain  strata  can  be  grouped  together,  as  can  certain 
other  strata  of  other  formations.  The  onlv  marked  difference  is 
this : — Passing  a  certain  horizon  in  the  ascending  series,  we  find 
the  rocks  to  be  all  of  a  drab,  buffer  cream  color,  and  the  lime- 
stones more  impure  and  break  with  a  rougher  fracture ;  also,  when 
jointed  vertically,  the  angle  more  nearly  approaches  a  right  angle, 
whereas  the  coal  measure  limestones  are  jointed  into  more  acute 
rhomboidal  blocks. 


BROADHEAD — CARBONIF.  ROCKS  OF  EASTERN  KANSAS.        49 1 

The  group  of  the  Permian  Mountains  forms  an  interesting 
«tudy,  the  strata  are  easily  traced,  and  the  scenery  afforded  is  very 
fine  and  the  views  very  extensive. 

After  writing  the  above,  I  have  made  sections  of  the  Permian 
further  north,  chiefly  among  upper  strata.  At  Manhattan  I 
observed  the  following: : 

1.  4|  feet  of  drab  limestone  in  layers,  chiefly  12  to  16  inches,  used  exten- 

sively in  railroad  masonry,  for  which  purpose  it  is  taken  some 
distance  on  line  of  Kansas  Pacific  railway. 

2.  30      **    shaly  slope. 

3.  3j    **    rather  uniformly  fine  grained  limestone;    lower  bed  mottled 

drab,  compact,   and    somewhat  of  a  splintry  fracture;   rather 
uncommon  in  this  formation. 

4.  170     **    to  base  of  hill,  chiefly  of  shales;  a  bed  of  red  shale  half-way 

down. 

No.  I  is  full  of  Fusulina  cylindrical  which  sometimes  is  ab- 
sent, leaving  the  rock  full  of  small  cells. 

On  central  branch  Union  Pacific  railway  these  limestones  ^e 
extensively  quarried  for  20  miles  from  Frankfort  to  Waterville. 
The  general  appearance  of  the  rock  is  drab  or  buff^  inclining 
(near  the  river)  to  a  bluish-drab  ;  but  few  fossils  can  be  obtained. 
A  Fusulina  limestone  abounds  on  the  higher  hills  which  very 
much  resembles  that  of  Manhattan  ;  it  is  also  generally  cherty. 
Red  shaly  beds  appear  at  Blue  Rapids,  and  these  shale  beds 
often  contain  quite  extensive  deposits  of  gypsum.  The  quantity 
of  this  is  such  as  to  keep  actively  at  work  a  plaster  mill.  A  gene- 
ral section  near  Bkie  Rapids  is  as  follows : 

1.  Limestone  on  hilltop. 

2.  100    feet  shales ;  some  chert  seen  on  slopes. 

3.  4      **    of  magnesian  limestone  in  layers  of  4  to  12  inches. 

4.  15      **    of  shales  with  small  geodes. 

5.  4      '*    of  limestone  in  16-inch  layers,  whitish  drab,  with  blue  chert 

between  the  layers. 

6.  30      "    shales. 

7.  ij    **    building-stone,  coarsely  cellular. 

8.  30      **    shales,  lower  part  red,  with  gypsum. 

9.  4      **    limestone. 

10.       4      '*    nodular  shales. 

Meekella  striato-costata  is  found  in  upper  beds ;    in  the  lower 
we  find  Productus  semireticulatus^  Chonetes  granulifera^  Bu- 
microtis  hawni^  Hemipronitcs  crenistria^  and  Pusulina, 
iv— 3— 7 
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Borings  at  Blue  Rapids  reveal  gypsum  and  a  thin  seam  of  coal. 
At  Waterville,  five  miles  west,  the  rock  seen  on  hilltop  at  Blue 
Rapids  is  low  in  the  hills.  The  same  rock,  a  bufl'  limestone,  is 
seen  at  Maryville,  14  miles  north. 

The  limestones  at  Maryville,  the  county  scat  of  Marshall  Co., 
are  of  a  buft'  color  and  quite  soft,  with  occasional  specimens  of 
Allorisma  subcuneata.  The  quarries  in  the  valley  of  the  Cotton- 
wood, Chase  county,  contain  about  6  feet  of  verv  good  building 
stone  of  closer  texture  and  apparently  better  than  the  Manhattan 
rock.  The  associated  shale  beds  abound  in  fine  fossils,  including 
Prod,  semireticulatiis^  Hemp,  crenistria^  a  large  variety  of  Cha- 
netes  granulifera^  and  Athyris  subtilita^  Archceocedaris^  and  a 
Crinoid.  Similar  fossils  can  also  be  obtained  at  Florence,  where 
the  upper  limestones  are  quite  Haggy.  The  lower  limestones 
here  are  also  quite  chcrty. 

At  Marion  Centre,  Marion  county,  we  find  higher  strata,  with 
but  few  fossils.  The  upper  layers  form  good  flags,  the  lower  are 
much  used  for  building.  AvicuIopecte?i  occidentalis  and  F'usu- 
Una  cylindrica  were  the  only  fossils  seen. 
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On  the  occurrence  of  MUlerite  in  St.  Louis. 
Bv  Alexander  V.  Lronhard. 

[Rend  Ocf^ber,  1882.] 

The  Millerite  is  the  mineralo^ical  specialty  of  St.  Louis  ;  in  no 
other  place  has  it  been  found  in  such  abundance  and  in  such 
beautiful  development.  The  city  of  St.  Louis  is  underlaid  by 
extensive  bed^  of  limestone  which  belont^^  to  the  upper  part  of 
the  subcarboniferous  period,  and  have  beea  termed  by  Swallow 
as  St.  Louis  Limestone.  A  number  of  quarries  are  worked  inside 
the  city  limits  exposing  to  the  eye  40-So  feet  of  the  rock  strata. 
In  these  quarries  a  great  many  cavities  have  been  found,  ranging 
in  size  from  less  than  i  inch  to  i  foot  and  more  in  diameter,  par- 
tially filled  with  different  minerals.  In  some  quarries  certain  lay- 
ers of  the  limestone  contain  the  largest  number  of  these  geodes, 
but  they  have  been  found  in  all  the  different  parts  of  the  forma- 
tion. Their  greater  frequency  in  the  so-called  '"  hydraulic  beds" 
— by  which  name  the  gray-colored,  softer  and  porous  strata  of 
the  limestone  are  designated  by  the  quarry  men — is  evidently  due 
to  the  fact  that  the  solutions  depositing  the  minerals  could  more 
easily  percolate  through  these  porous  strata  than  through  the 
other  parts  of  the  St.  Louis  Limestone,  which  are  more  dense  and 
compact.  The  following  minerals  have  been  found  in  these  cavi- 
ties :  Calcite,  Dolomite,  Fluorite,  Millerite  and  Sphaler- 
ite, which  form  the  older  series  of  the  minerals,  each  of  them 
being  frequently  deposited  on  the  walls  of  the  cavitv  directly  ; 
while  a  younger  series  of  minerals  —  Anhydrite,  Selenite, 
Barite,  Strontianite,  and  Pyrite — are  nearly  always  formed 
after  and  on  some  of  those  older  minerals. 

The  Sphalerite  is  only  very  rarely  met  with,  and  never  in  con- 
nection with  Millerite.  The  Millerite  has  been  formed  before, 
during  and  after  the  deposition  of  the  older  minerals,  of  Calcite, 
Dolomite,  and  Fluorite.  I  have  never  seen  Millerite  deposited  on 
any  of  the  younger  minerals.  Barite,  Strontianite,  and  Pyrite, 
when  in  connection  with  it,  are  always  formed  later.  Anhydrite 
and  Selenite  are  found  in  the  same  cavities  as  the  Millerite,  but 
I  have  not  remarked  a  direct  connection  between  them. 
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On  the  occurrence  of  Millerite  in  St.  Louis. 
By  Alexander  V.  Lronhard. 

[Read  Oct'>ber,  iSSa.] 

The  Millerite  is  the  mineralogical  specialty  of  St.  Louis;  in  no 
other  place  has  it  been  found  in  such  abundance  and  in  such 
beautiful  development.  The  city  of  St.  Louis  is  underlaid  by 
extensive  bed^  of  limestone  which  belong  to  the  upper  part  of 
the  subcarboniferous  period,  and  have  been  termed  by  Swallow 
as  St.  Louis  Limestone.  A  number  of  quarries  are  worked  inside 
the  city  limits  exposing  to  the  eye  40- So  feet  of  the  rock  strata. 
In  these  quarries  a  great  many  cavities  have  been  found,  ranging 
in  size  from  less  than  i  inch  to  t  foot  and  more  in  diameter,  par- 
tially filled  with  dirterent  minerals.  In  some  quarries  certain  lay- 
ers of  the  limestone  contain  the  largest  number  of  these  geodes, 
but  they  have  been  found  in  all  the  different  parts  of  the  forma- 
tion. Their  greater  frequency  in  the  so-called  '*  hydraulic  beds" 
— by  which  name  the  gray-colored,  softer  and  porous  strata  of 
the  limestone  are  designated  by  the  quarrymen — is  evidently  due 
to  the  fact  that  the  solutions  depositing  the  minerals  could  more 
easily  percolate  through  these  porous  strata  than  through  the 
other  parts  of  the  St.  Louis  Limestone,  which  are  more  dense  and 
compact.  The  following  minerals  have  been  found  in  these  cavi- 
ties :  Calcite,  Dolomite,  Fluorite,  Millerite  and  Sphaler- 
ite, which  form  the  older  series  of  the  minerals,  each  of  them 
being  frequently  deposited  on  the  walls  of  the  cavitv  directly  ; 
while  a  younger  series  of  minerals  —  Anhydrite,  Selenite, 
Barite,  Strontianite,  and  Pyrite — are  nearly  always  formed 
after  and  on  some  of  those  older  minerals. 

The  Sphalerite  is  only  very  rarely  met  with,  and  never  in  con- 
nection with  Millerite.  The  Millerite  has  been  formed  before, 
during  and  after  the  deposition  of  the  older  minerals,  of  Calcite, 
Dolomite,  and  Fluorite.  I  have  never  seen  Millerite  deposited  on 
any  of  the  younger  minerals.  Barite,  Strontianite,  and  Pyrite^ 
when  in  connection  with  it,  are  always  formed  later.  Anhydrite 
and  Selenite  are  found  in  the  same  cavities  as  the  Millerite,  but 
I  have  not  remarked  a  direct  connection  between  them. 


494  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

The  Millerite  occurs  in  a  variety  of  forms.  The  purest  crys- 
talline variety  forms  thin,  long,  needle-like  prisms,  many  of  them 
uniting  in  one  point  at  the  wall  of  the  cavity  or  on  calcite-crys- 
tals,  and  radiating  from  this  point  into  the  cavity.  They  are  i-6" 
long,  very  elastic,  of  high  metallic  lustre,  and  brass-yellow  color. 
Under  the  microscope  these  "needles"  show  a  six-sided  prism, 
striped  longitudinally  and  terminated  by  the  rhombohedral  faces. 
Those  examined  by  me  varied  in  thickness  from  0.03-0.05  mm. 
If  pressed  with  a  hard  instrument  these  prisms  divided  into  nu- 
merous fibres,  each  of  which  showed  the  same  prismatic  form. 
The  thickness  of  these  fibres  was  0.0007-0.0015  mm.  The  angle 
between  the  face  of  the  rhombohedron  and  the  prism — average 
of  many  measurements — is  110°  36'.  These  crystals  are  often 
enclosed  in  crystals  of  calcite,  sometimes  in  such  amounts  as  to 
render  the  calcite  opaque. 

The  Millerite  is  also  found  in  aggregations,  up  to  2  inches  long 
and  to  i  inch  thick,  formed  by  many  prisms  adhering  to  each 
other.  These  spear-like  forms  are  usually  round,  sometimes  flat- 
tened, and  pointed  at  both  ends.  They  occasionally  traverse 
crystals  of  Calcite,  or  are  enclosed  at  one  end  in  crystals  of  Flu- 
orite.  These  forms  have  not  the  high  metallic  lustre  of  the 
needle-like  crystals,  but  are  mostly  dull  and  of  darker  color. 

Most  frequently  the  Millerite  appears  in  very  thin  thread-like 
forms  which  are  irregularly  bent  and  interwoven.  The  thickness 
of  these  prisms  is  the  same  as  of  those  fibres  composing  the 
straight  needle-like  prisms.  The  thin  threads,  of  dark  green  color, 
are  often  so  closely  interwoven  as  to  resemble  very  thick  spider- 
web,  and,  in  that  form,  lie  over  crystals  of  Fluorite,  Calcite,  or 
Dolomite.  More  frequently  they  form  bunches  looking  like 
bunches  of  hair,  which  sometimes  fill  the  whole  interior  of  cavi- 
ties that  are  lined  with  some  of  the  other  minerals.  Small  crys- 
tals of  Dolomite  are  often  attached  to  these  forms ;  also  little 
rounded  aggregations  of  Barite  and  Strontianite,  which  are  al- 
ways in  an  advanced  state  of  decomposition,  snowy-white,  crum- 
bling between  the  fingers. 

Minute  crystals  of  Pyrite  rarely  surround  these  prisms  of  Mil- 
lerite. The  Pyrite  as  seen  under  the  microscope  is  in  cubical 
form,  and  shows  plainly  the  striation  of  the  faces.     The  Millerite 
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perforates  it,  sometimes  goin«^  through  the  centres  of  opposite 
faces,  but  mostly  without  regard  to  symmetry. 

The  composition  of  the  Millerite  in  St.  Louis,  as  shown  by  an 
analysis  of  C.  Luedeking,  of  Washington  University,  and  several 
determinations  made  by  myself,  varies  not  much  from  the  theo- 
retical composition  of  Nickelsulphide,  viz.,  64.45  p.  ct.  of  Nickel 
and  35.55  p.  ct.  of  Sulphur.  The  only  admixture  is  Iron,  the 
amount  of  which  varies  from  0.8  p.  ct.  in  some  needle-like  crys- 
tals to  2.65  p.  ct.  in  some  of  the  spear-like  forms. 

The  specific  gravity  of  the  Millerite — average  of  many  determ-. 
inations— is  5.028. 

The  annexed  Plates  show  different  forms  of  Millerite  in  their 
natural  size.  They  are  printed  from  photographic  views  by  the 
artotype  process,  in  the  establishment  of  R.  Bennecke.  The  upper 
figure  Plate  I.  shows  a  Calcite  crystal  nicely  developed  on  both 
ends,  pierced  by  a  spear  of  Millerite.  Besides,  the  crystal  en- 
closes a  very  large  number  of  straight  needles  of  Millerite  which 
can  be  plainly  seen  in  the  crystal,  and  are  indicated  on  the  figure 
by  faint,  nearly  horizontal,  lines.  The  specimen  is  quite  unique, 
and  is  in  possession  of  Dr.  Hambach.  The  lower  figure  shows 
a  cavity  in  the  limestone.  On  the  left  side  rises  a  tuft  of  straight 
needle-like  crystals  of  Millerite,  and  on  the  right  side  a  thick  stem 
of  it.  This  "spear,"  before  broken,  was  attached  with  both  ends 
to  the  walls  of  the  cavity,  and  both  ends  are  surrounded  by  thick 
bunches  of  the  same  mineral. 

On  Plate  II.  the  upper  figure  represents  a  group  of  Calcite 
crystals.  The  middle  part  of  each  crystal  is  of  dark,  nearly  blacky 
color,  caused  by  minute  particles,  probably  of  Millerite,  while 
both  ends  of  the  crystal  are  white.  On  the  Calcite  crystals  are 
deposited  small  flakes  of  Barite.  The  lower  figure  shows  the 
interior  of  a  cavity  lined  with  pink-colored  Dolomite  crystals, 
filled  with  irregular  bunches  of  thin,  thread-like  Millerite. 

The  originals  of  the  last  three  figures  are  in  the  collection  of 
Washington  University,  St.  Louis. 
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The  mean  and  extreme  daily  Temperatures  in  8L 
Louis  during  forty  seven  years^  as  calculated  from 
daily  observations^ 

By  Dr.  George  Engblmann. 

Half  a  century  has  passed  since  I  began  to  study  the  meteor- 
ology and  climatology  of  this  neighborhood,  and  since  the  year 
1S36  I  have  made  regular  meteorological  observations,  first  on 
temperature,  the  winds  and  the  condition  of  the  sky,  and  soon 
afterwards  on  atmospheric  pressure,  rainfall  and  humidity. 

I  give  here  the  results  of  my  thermometrical  observations, 
which  I  consider  as  the  most  important  and  most  interesting  of 
the  series.  They  comprise,  to  be  sure,  only  forty-seven  years,  and 
I  might  have  waited  until  at  least  half  a  century  was  completed ; 
but  the  results  would  scarcely  have  been  different,  and  the  task 
then  perhaps  problematical  of  accomplishment. 

The  observations  were  made  within  the  city  of  St.  Louis,  and 
can  thus  not  claim  precision  for  this  whole  region.  St.  Louis, 
to  be  sure,  was,  when  they  commenced,  a  small  town  of  perhaps 
15,000  inhabitants,  while  now,  at  their  completion,  it  is  a  large 
city  of  probably  400,000,  with  the  necessary  accompaniment  of 
brick  and  stone,  and  especially  with  the  smoke  of  thousands  of 
chimneys,  furnaces  and  factories,  and  the  almost  total  absence  of 
verdure.  It  has  been  held  by  some,  that  these  influences  had 
little  effect  on  temperature,  but  that  brisk  breezes  would  soon  dis- 
pel smoke  and  equalize  temperature.  This,  however,  is  not  quite 
so,  and  direct  thermometrical  comparisons  prove  that  the  extreme 
temperatures,  and,  remarkably  enough,  even  the  extreme  heat, 
are  less  marked  in  the  city  than  in  the  country,  and  that  the  mean 
temperature  is  higher  in  the  city  than  in  the  country  (Trans., 
vol.  ii.,  p.  70)  ;  but,  aside  from  instrumental  observation,  the 
state  of  the  vegetation  proves  it  every  spring  and  fall,  when  we 
find  in  our  city  gardens  the  plants  uninjured  on  mornings  when 
in  the  country  they  have  suffered  from  late  or  early  frosts. 

St.  Louis  lies  very  nearly  in  the  centre  of  the  Mississippi  Valley, 
600  miles  north  of  the  Gulf  of  Mexico  and  just  as  far  south  of  Lake 
Superior,  about  500  miles  west  of  the  Alleghanies  and  800  miles 
cast  of  the  Rocky  Mountains ;    its  Washington  University,  one 
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mile  west  of  the  river,  lies  in  Lat.  38°  38'  03"  and  Long.  90°  12' 
15"  ;  the  low-water  mark  of  the  Mississippi  is  379  feet  above  the 
<julf,  and  the  foot  of  Market  street  (City  Directrix)  is  413  feet 
above  the  same. 

My  observations  were  made  in  the  first  twelve  years  on  the 
south-east  corner  of  Second  and  Chestnut  streets,  only  two  blocks 
from  the  river  and  75  feet  above  low-water  mark  of  1863  ;  for  the 
next  22  years  on  the  south-west  corner  of  Fifth  and  Elm  streets, 
five  blocks  from  the  river  and  no  feet  above  low-water  mark; 
and  for  the  last  1 3  years  on  the  north-west  corner  of  Thirtieth  and 
Locust  streets,  two  miles  from  the  river  and  177  feet  above  low- 
water  mark.  When  1  was  absent  from  the  city  Dr.  A.  Wislize- 
nus  and  lately  Mr.  B.  D.  Kribben  have  kindly  filled  the  gaps. 

My  instruments  were  at  first  such  as  could  then  be  obtained 
here  ;  soon  I  imported  correct  thermometers  from  Europe,  and  for 
nearly  40  years  I  used  those  made  by  Jas.  Green,  then  of  Balti- 
more, and  soon  afterwards  of  New  York. 

For  many  years  the  observations  were  made  at  different  peri- 
ods of  the  day,  and  especially  at  hours  when  the  extremes  might 
be  expected  to  occur,  viz.  at  sunrise  and  at  3  p.m.  ;  and  the  maxi- 
mums and  minimums  were  selected  from  all  of  them,  often  eight 
in  a  day,  at  whatever  hour  of  the  day  they  were  found.  Differ- 
ential thermometers  were  observed  only  since  the  last  1 2  years. 
Thus  I  may  not  always  have  noted  the  absolute  extremes  of  each 
day,  and  my  tables  can  claim  only  approximate  reliability ;  I 
give  them  for  what  they  may  be  worth,  but  I  can  assure  my 
readers  that  they  furnish  a  record  elaborated  with  zeal,  conscien- 
tiousness, care  and  assiduity,  and  for  a  length  of  time  such  as 
probably  few  others,  if  any,  exist  in  this  valley. 

The  arrangement  of  the  tables  explains  itself  The  first  two 
<:olumns  represent  the  means  of  the  47  minimum  and  of  the  47 
•maximum  observations  made  on  each  day  of  the  year,  and  the 
third  column  the  mean  calculated  from  the  two  former.  The  next 
*'Min."  column  gives  the  lowest  and  the  "Max."  column  thehigh- 
-est  temperature  ever  observed  on  that  day  ;  the  column  of  years 
next  to  these  gives  the  year  in  which  these  extremes  did  occur. 
The  last  column  represents  a  supposed — or  estimated — true  mean 
for  the  day  after  eliminating  excessive  extremes. 

The  year  has  been  divided   into  73  periods  of  5  days  each,  the 
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means  of  which  are  printed  in  full-face  type,  to  distinguish  them. 
It  will  be  seen,  however,  that  the  means  of  these  periods  do  not 
progress,  rise  and  fall,  much  more  evenly  than  the  single  daily 
means ;  compare,  e.g.,  the  mean  of  Jan.  31st  to  Feb.  4th.  which 
is  so  much  lower  than  the  mean  of  the  foregoing  or  the  following 
five  days  that  one  might  suspect  a  regular  and  normal  decline  of 
temperature  in  these  days,  and  not  a  mere  accident. 

A  few  facts  must  strike  every  one  who  examines  the  ta- 
bles. The  first  is,  that  a  time  eNen  as  long  as  47  years  fails  to 
give  us  anything  approaching  absolute  and  reliable  means ;  and 
we  come  to  the  painful  conclusion,  that  observations  even  contin- 
ued for  double  that  time,  or  for  a  century,  may  not  yet  obtain  that 
desirable  object.  It  seems  that  the  excessive  extremes  of  one  or  of 
a  few  days  such  as  we  often  observe  in  our  climate  of  extremes, 
especially  in  the  winter  season,  will  influence — or,  I  may  say, 
vitiate — the  means  of  a  long  series  of  observations  ;  and  the  ques- 
tion with  me  arises,  whether  such  extremes  ought  not  to  be  elim- 
inated from  the  series,  and  thus  truer  means  be  obtained.  At  the 
same  time  we  may  justly  be  astonished  that  from  such  heteroge- 
neous data  so  much  order  and  system  result — which  gives  us 
hope  that  we  cannot  be  quite  on  the  wrong  track. 

Anotlier  fact,  which  strikes  us  in  looking  over  the  tables,  is 
that  the  mean  temperatures  do  not  increase  and  decrease  evenly, 
but  sometimes  quite  rapidly,  and  at  other  times  they  may  become 
almost  stationary  for  a  time.  These  points  come  out  most  strik- 
ingly on  a  diagram  which  embodies  the  essential  parts  of  the 
results  and  shows  the  daily  progress  of  the  temperature.  Thus 
we  find  very  little  change  from  the  middle  of  December  to  the 
first  part  of  February,  though  the  temperature  proves  to  be  low- 
est from  January  4th  to  13th  ;  then  we  notice  a  rapid  rise  from 
Feb.  6th  to  20th,  a  slower  rise  to  the  middle  of  March,  then  a 
rapid  one  to  the  end  of  the  month  ;  in  the  forepart  of  April  a  slow 
and  after  the  middle  of  that  month  a  very  marked  one  ;  then  fol- 
lows a  tolerably  even,  at  last  quite  slow,  rise  to  July  9th,  when 
between  this  date  and  the  iSth  the  greatest  elevation  of  the  curve 
is  obtained.  After  that  the  mean  temperature  falls  slowly  to  the 
middle  of  August,  followed  by  a  more  rapid  decline  to  the  end 
of  September ;  after  a  slight  pause  in  the  first  week  in  October, 
a  more  rapid  fall  takes  place  for  the  following  two  weeks  and  a 
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slighter  one  in  the  two  weeks  succeeding  them.  After  that  the 
temperature  sinks  rapidly  to  about  Dec.  loth,  from  which  time 
till  the  beginning  of  February  the  changes  are  not  very  marked. 

The  mean  temperature  of  April  17th  to  19th  and  from  October 
1 2th  to  17th  correspond  with  the  mean  of  the  year. 

The  tables,  and  still  more  distinctly  the  diagram,  show  us  also 
that  the  extreme  highest  and  lowest  temperatures  diverge  most  in 
winter  and  least  in  summer,  and  that  their  values  are  much  more 
variable  in  the  former  than  in  the  latter  season.  The  possibilities 
of  range  from  the  middle  of  December  to  the  middle  of  March  are 
80  to  95  degrees,  while  in  June  and  July  they  amount  only  to  40 
or  45  degrees. 

The  same  law  is  found  when  we  compare  the  actually  ob- 
served lowest  minimum  and  highest  maximuni  of  every  month  ; 
their  divergence  is  greatest  in  January,  and  least,  not  much  more 
than  half,  in  July. 


Mill.  Mux.    Runge. 

January —22.5  72.0  94.5 

February  ....  —15.0  76.0  91.0 

March 0.0  86.0  86.0 

April 18.0  99.0  81.0 

May 29.0  97  5  68.5 

June 43.0  101.5  58.5 


Min.  Max.     Range. 

July 53.0  104.0  51.0 

August 45.0  104.0  590 

September  ...  35 . 0  102 . 0  67 . 0 

October 19.5  91  0  71.5 

November....  —  0.5  81.5  82.0 

December — 19.5  72.5  92.0 


Nearly  the  reverse  is  the  case — i.e.  the  range  in  winter  is  much 
smaller  than  that  in  summer — if  we  compare  the  difference  of  the 
average  daily  minima  and  maxima  for  each  month  : 


January..  13.27    April 18.29 

February.  14. 72,  May 18.77 

March 16.40   June 18.14 


July 18.24    October  ..  18.00 

August...  17.75  I  November  14.06 
September  19.05  1  December.  11.97 


The  range,  it  will  be  seen,  is,  on  the  whole,  least  in  the  cooler 
and  greatest  in  the  warmer  months  of  the  year  ;  but  this  differ- 
ence is  not  due  to  the  lower  or  higher  temperatures  of  those 
months,  for  it  will  be  seen  that  in  December  the  range  is  the 
smallest  (smaller  thifn  in  January)  and  in  September  greatest 
(greater  than  in  July).  This  variation  in  the  range  of  maxima 
and  minima  is  undoubtedly  owing  to  the  condition  of  the  sky  in 
the  different  months.  Gloomy  weather  prevails  in  the  beginning 
of  winter,  and  a  clear  sky  with  abundant  evaporation,  and  thus 
a  reduction  of  night  temperature,  in  the  autumn.  The  little  table 
can  give  us  an  indication  of  the  prevailing  weather  in  the  differ- 
ent months.     Thus  the  difference,  and  its  cause,  the  clearness  of 
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the  sky,  rises  from  December  gradually  till  May,  falls  a  little  in 
June  and  July   and  more  in  August,  rises  to  its  highest  point  in 
September,  is  yet  high  in  October  and  then  falls  rapidly  till  De- 
cember, to  rise  again  in  January. 

The  temperature  of  our  continental  locality  shows  a  great  dif- 
ference from  that  of  the  western  coast  of  Europe  ;  as  a  convenient 
example  we  may  refer  to  the  temperature  of  London.  Their  win- 
ters are  warmer  from  the  latter  part  of  November  until  the  begin- 
ning of  March,  and  their  summers  much  cooler  from  this  period  to 
the  latter  thirdof  November ;  and  the  mean  is  much  higher  here. 

Whole 
Jan.    Feb.  Mar.   Apr.   May.   Junt*.    July.    Aufc.   Sept.   Ort.    Nov.  Dec.  year. 

St.  Louis..  31.8  35.4  43.7  56.2  66.3  74.7'  79.2  76.8  69.0  56.1  42.8  38.4  65.4 
London...  37.2  39.3  42.7  48.1  54.5  60.8  63.6  62.0  57.6  50.4  42.7  89.7  49.9 
Difference. 4 5.4  4-3.9  —1.0  -8.1  —11.8  -13.9  —15.6  -14.8  -11.4  -5.7  -0.1  -H.3  —5.5 


MEAN  AND  EXTREME  TEMPERATURES  IN  ST. 

LOUIS  FROM  1836  to  1882. 
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66.2  1 

88.1 

10^21.02    4:.5H 

.l:{.74 

1.0 

1K41 

73.0 

1876 

33.5 

11129.98    43.98 

3fi.9S 

2.0  1 

73.0   '■ 

1845 

3S.7 

12  29.00    43.44 

;w.2i 

2.0, 

70.5  , 

1882 

33.9 

13!  29.(Hi    40.41 

34.73 

4.5 

1838 

69.0  ; 

1867 

34,0 

14,  24.71     39.S8 

.12,04 

-  3.S| 

1806 

64.0  ' 

1857 

34.1 

«;.;8  4i.;4S4.;s 

»" 

«».fl 

88.8 

15,  :».53    41.lt0  1  33.81 

^  9,5 

1866 

H8.0 

1848 

84.2 

16'  20.07    42,50    34.33 

-  5.0, 

63.5 

1857 

34.4 

I7i28.fi3    41.18    34.60 

-4.0! 

1838 

74.6 

34.6 

18  :28.05    4£.3»  1  :i5.22 

—  2.5 

1849 

"5.6 

1873 

.34.8 

10  30.'M    14.57  1  37.41 

5.0' 

1838 

70,0 

18.59 

35.0 

!!;.;»  4;!.8«  85.0; 

-  8.2; 

n»..-> 

84.8 

20  31 .03    45.80 

3h.Kl 

—  .S.5 

1870 

68.0 

1850 

.^5.5 

21  30.33    4.5.27 

.H7.80 

-  4.5. 

ia<!K 

6^'.o 

18.36 

S«.0 

22  31.82    4G.U7 

.18.39 

I. -5 

1858 

6S.6 

1861 

86.6 

23  80.11    44.71 

87.41 

0.0  1 

60.5 

IB.'il 

37.0 

24  29.38    45.111 

.17.61 

6.0 

1873 

69,0 

1881) 

37.5 

S0.«fl4.>.;«8S.31 

—  O.I 

HN.7 

8«.« 

26  31.02    46.05    38.53 

7.0 

1855 

67.0 

1876 

38.0 

26  31.68  1  48.91     40.29 

2.0 

1840 

68.5 

1880 

38.5 

27  30.68    45.40    38.02 

5.0 

18.16 

73,5 

1876 

.m? 

aj  ;».47    47.02    38.74 

10.5 

1836.  ISGtl 

74.6 

1861 

30.0 

Mm.  1   3>.35    49.0J  ,  40.68 

10.0 

1643 

79,5 

39,2 

lS1.2S4;.2A8fl.S% 

fl.O 

rs.5 

88.; 

2!  31-30  i  45.97    38.(i6 

8.0  ' 

1843 

70.0 

1861 

39,8 

29.20  l43.Sft    3(*..59 

0.0 

1848 

78.0 

1812 

40.0 

20.50  '  44.54    37.0J 

'i.O 

1875 

76.5 

1883 

40.5 

30.62  :  47..-tS    39.00 

H.O 

1848 

71.0  . 

18M 

40.8 

34.04    41)  Lfl  .  42,07 

4.5 

1869 

76.5 

IHffl) 

41.0 

81.14  4«.l»»H.«; 

■>.» 

75.4 

40.4 

34.88    51  W    r.t.24 

111.5 

18.57 

8.58,  1871) 

41.2 

34.49    50.31     4J.40 

13.5  1 

1875 

77  J) 

lf.70 

41.4 

«|3(i.0I     4S.1S    41.511 

fl.O 

1877 

78.5  , 

1842 

41.6 

10  33.22    4!».5:J    41.H7 

10.0' 

18.56 

79.6  ' 

1279 

41.8 

irS455    49.(17    42.11 

7.0  ■ 

1836 

69.0 

1848 

42.0 

84.48  4ft.S» 

4:!.  14 

7.41 

70.0 

41.6 
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r]2 

34.82 

50.88 

42.84 

13 

W.24 

50.64 

42.44 

14 

34.61 

60.56 

42.53 

16 

.13.87 

48.89 

41.38 

16  34. U 

50.03 

42.0H 

g4.S150.I»  43.35 

33.4it 

»2.m 

42.78 

18 

84.81 

62.;i2 

43..5fl 

1)1 

36.00 

64.82 

45.^5 

20 

86.91 

52.52 

44.71 

21 

84.:>1 

50.flM 

42.44 

8».ll 

53.48  4S.;9 

22 

35.5G 

64.04 

44.80 

as 

87.09 

j)5.48 

40.28 

24 

36.91) 

54.30 

4.S.60 

25 

87.21 

53.76 

45.-I8 

26 

aiM 

46.30 

»6.K» 

54.50  4«.«» 

27 

89.1ii 

5ti.81 

47.98 

a* 

3B.77 

!>7.3I 

48.54 

29 

4(1.42 

58.3] 

49.36 

80  41.07 

57.91 

49.49 

31 

40.85 

57.34 

48.84 

40.15 

57.5S4K.M4 

.  1 

39.70 

57.25 

48.47 

2 

40.fi:: 

61.12 

51.02 

8 

44.6" 

62.44 

63..55 

4 

44.00 

5».i;7 

■'.1.83 

6 

42.79 

60.S2 

51.80 

43.4160.211 

«1.8S 

6 

43.61 

62.89 

5;i.2-> 

44.77 

63.1(8 

54.37 

8 

4.5..'>;t 

60.96 

6:1.28 

9 

43.b4 

61.86 

52.85 

10 

46.07 

61.94 

.W..50 

44.57 

fi3.SS 

«».45 

11 

48.S1 

62.68 

5:1.17 

12 

45.8ij 

02.44 

5:1.89 

18 

ViM 

H3.60 

54.46 

14 

45.o:( 

6:t2(i 

54.14 

10  4.5.H2    62.20 

17  4r..ll    <i4..->5 

18  4.-).78    64.34 


20    Ii0,47 

56.8:1 

47    67.92 

.WIH 

48  65.11 

•vi.;; 

76    OU.Ill 

5!).:is 

87    60.70 

60..5S 

88    6!(.!I0 

59,89 

24    08,92 

59..% 

m  .  711.82 

«s»ff.n7 

«0.I5 

Min. 

Year. 

M". 

Ve»r. 

I5sr. 

11.5 

1836,  1857 

71.0 

l889,~i86r 

■  42.2 

5.0 

1807 

75.0 

1850 

;  42.4 

1"? 

76.5 

1875 

42.5 

l-^ 

1870 

80.6 

1854 

1  42.6 

9.0 

1848 

77.5 

1868 

42.8 

6.S 

r«.i 

42.5 

lu.6 

187H 

79.0 

1842 

i  43.0 

15.0 

84.1. 

'  48.5 

18.5 

1875 

H4.U 

44.0 

14.0 

1855 

84.0 

44.5 

7.0 

1876 

7B.0 

1878 

;  44.8 

18,0 

81.4 

48.» 

13.0 

1843 

70.0 

1857 

i  45.0 

7.5 

82.5 

lttU8 

1  45.2 

12.0 

83.0 

1842 

,  45.4 

18.0 

82..^ 

1852 

46.6 

13.5 

18T3 

78.5 

:  46.0 

11.8 

N0.5 

45.4 

23.5 

1850 

86.0 

1838 

!  40.5 

18.0 

185.5 

83.6 

1879 

1  47.0 

23.5 

1870 

86.0 

1842 

47.5 

28.0 

84.0 

WiH 

1  48.0 

25.5 

1856 

84," 

48.5 

28.? 

K4.5 

47.5 

24.0 

1881 

81.6 

1882 

1  49.5 

24.0 

1  50.0 

24.5 

1879 

80;O 

51.0 

28.0 

85.0 

61,5 

22.5 

1857 

HKH 

1871 

52.0 

28.6 

S.^.2 

50.8 

13.0 

1857 

h«.0 

1871 

52.5 

29.0 

1880 

8.5.5 

1860 

1  53.0 

24.0 

184.1 

82..'i 

1886 

■  68.0 

27.0 

1857 

84.0 

1844 

53.2 

28.5 

1S36,  1H74 

'  68.4 

25.8 

S5.U 

5S.0 

27.0 

1857 

83.0 

1842 

5S.6 

26.0 

84  0 

1856 

i  SS.8 

32.0 

88.0 

1845 

1  64.0 

28.5 

84.0 

;  54.2 

23.0 

1850 

82.0 

1856 

64.4 

27.8 

H4.3 

;«4.o 

26.5 

1H75 

Ml. 11 

1845 

:  64.6 

20.5 

0:1.0 

1856 

'  &6.U 

26.0 

'  56.0 

29.0 

lh-J7 

83.0 

1847 

1  57.0 

34.0 

8-1.0 

1836 

1  58.0 

27.2 

!)0.2 

5«.l 

:i6.(i 

18.J",  1876 

S.5.0 

1867 

59.0 

31.5 

18T5 

87.6 

1842 

60.0 

31.5 

1865 

87.0 

1842,  1854 

1  60.0 

84.0 

1874 

88.5 

1854 

1  60.0 

33.5 

I8T4,  1875 

9.1.0 

1813,  18.55 

60.O 

38.8 

SS.2 

59.H 
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a  51 

3  51 

4  53. 

5  aa. 


r  69.1S    60.01 

1  68.07  69.87 
3  «9.4fi'A0.S0 
1  •  «9.-a    60.12 

.06  6fi.Si  I  QD.TO 

.05  Bfl.OT  ,  110.36 

60  71.04    62.82 

72  71.tJ«    6-'.B0 

»»;<i.ia  61.06 

52.8a  '  71.47  I  6a.l6 
M.77  73  49  63.63 
>4.05  72.5';  63.30 
54.40  ,  73,21  Oa.W) 
J3.87  ■  -:).1H  ;  63.2H 
>3.RN  73.;S  KS.S3 
54.12  ,  72.7h  63.4.5 
55-17  '  74.7Q  ]  64,91 
56.W  I  75.17  I  65.75 

56.72  I  74.76  1  ""  " 
55  61  75.53  65.57 
>».39  74.(10  8S.0.) 

58.73  7.1.52  66.12 
56.01  I  73.47  64.74 
56.11)    76.'27  05.23 
57.24    77.30  67.27 
57,61     77,34  67.47 
<R.55  ru.7l4HR.i; 
5S.76    78.31  67.53 
5B.53    7S.02  ■  " 
59.26    77.68  68.47 
59.ee  I  78.80  69.2; 
W.21  .  77.40  '  68.80   . 
<».£N  77.04  «8.4« 
«.4e  I  81.00  70.73   ' 
50.33  I  79.37  69.85 
■  0.46  I  80.59  70.52 
51.08  ,  79.24  70.16   ' 
31,88  '  79.94  70.81 
lO.KO  S0.03  70.41  i 
52.14    79.2-5  70.61 
31.49    79.78  7018; 
32.39  :  80,70  71.5 
32.44  ,  80.12  71.21 
32.05    79.06  70.55   i 
;2.10';i).7S  70,»4  I 
31.36    79.45  70.40   I 
32.67  ;  81,8S  72.22   ' 
32.18,  81..14  71.7: 
iSMi  81.95  72.81 


1  «-"' 

"on  eych'S  " 

flheV 

\~M-^ 

Yt-sr. 

Mm.~ 

Year, 

33.5 

1H73 

88.0 

Te^ 

37.0 

1837 

93.0 

1838 

31.0 

1854 

83.5 

1845 

3S.0 

1874 

89.6 

32.0 

1877 

92.5 

1856 

!t3.fl 

89.8 

35.5 

"1877 

91.5 

183S 

29,0 

1851 

87.0 

;      3S.0 

1841 

88.6 

1849 

87.0 

1877 

89.0 

1860 

.■37.0 

1851 

01.6 

83.8 

S9.5 

37.5 

18H3 

88.0 

1872 

K5.0 

1867 

88.0 

38.0 

1855 

SH.O 

39.0 

8N.0 

40.0 

1838,  1871 

8H.6 

1841,1863 

S7.9 

K8.S 

89.0 

lS(i4 

91.6 

1844 

30.5 

18.17 

91.5 

1«W 

41  5 

1878 

90.0 

1802 

42.0 

97.5 

1838 

40.5 

93.0 

40.O 

93.7 

40.0 

1X37,  1876 

92.0 

18.it 

42.0 

1857 

91 .0 

1853 

42.0 

87.0 

18.30,  1870 

4B.0 

1853 

89.5 

1871 

42.0 

18-52 

90.5 

1836 

41.8 

90.0 

43.0 

1867 

9r..o 

1870 

40.0 

97.0 

44.0 

1867,  1876 

90.0 

1839,  1866 

45.0 

1851 

92.5 

1873,  1879 

<      44.0 

1845 

93.0 

1860 

,    48.3 

98.7 

■      48.0 

1863 

93.0 

1860 

48.0 

94.0 

1874 

45.0 

1838 

91  0 

1848,  1851 

'      44.0 

1666 

91.0 

1852,  1879 

44.0 

1845 

90.0 

1841,  1854 

1    45.8 

91.fi 

62.0 

1836 

07,0 

1871 

4y.o 

1843 

91.0 

1845,  1862 

49.0 

1838 

94.0 

1852 

;      47.5 

1879 

93.0 

1856 

j     44.0 

1869 

940 

1841 

1    49.8 

98.8 

1      43.0 

1839 

93.0 

1871 

'      43.0 

1838 

93.0 

1836.  1874 

■      50.0 

1854 

9.5.0 

1874 

,      49.0 

9li.O 

1836 

61.6 
47.3 

1852,  1877 

09.5 
9.J.8 

60.0 
60.0 

60.0 


60.2 

(H).4 
61.0 
61.4 
HO.S 
61.8 
62.0 


04.0 
64.5 

65.(1 


66.5 
67.0 
67.6 
08.O 


68.6 
68.8 
69.0 


71.0 
71.0 
71.2 
71.4 
71.6 
71.3 
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1  Mean  VnlucB  for  c»i:l> 

Batm 

ic  Muian  an 

d  Minirr 

.  obier,,d 

"bii^ 

°''^' 

Ort  «n!h  my 

-( \Ke Y 

Mil,. 

Yi-ar. 

Ma.. 

V«f. 

Man 

J^.h 

~z^  ~~i^  iTipr 

46.5 

1877 

"97T 

1836 

liis 

11 

46.0 

1842 

94.0 

1841 

73.0 

IL 

60.0 

1858 

94.5 

1.'63 

78.2 

1; 

hl.~:     -:.--j    :\.:n 

50.0 

94.5 

73.4 

li 

\.-i<A\]     W-S4     74.4a 

51.0 

1866 

96.0 

1879 

73.6 

08.5«M^.I4I.;!!.N2' 

4N..i 

».).» 

?8.2 

U> 

65.11     8;1.79    74.46 

49.0 

1869 

96.5 

1868 

78.8 

Hi 

m.ili    82.32  :  73.79 

63.0 

1841 

98.5 

74.0 

!7 

66.66    82.00 '74.08 

51 .0 

1876 

98.5 

74.8 

]» 

05.78    63.»7  ;  74J(7 

49.5 

B9.0 

74.6 

I'J 

6.'>.5U    84.37  :  74.98 

62.0 

1866 

W.O 

1853,1669 

74.8 

«S.4fiKS.ll;;4.48 

51.0 

fl;.7 

74.8 

20 

65.92    KiM  \  74.W 

52.0 

1662 

98.0 

1661 

76.0 

21 

ft5.fi7    «;i.o:;    74..'i4 

49.0 

1863 

97.0 

1863 

75.S 

as 

65.04    85.8a  '  75.73 

50.0 

1868 

90.0 

1871 

75.6 

2:1 

1)7.08    84.58  :  75.82 

53.0 

1111.5 

76.0 

24 

66.111    85.11     76.01 

55.5 

1863 

07.6 

1870 

76.5 

6«.:!^N4.60:<5.4I 

■>1.» 

»8.« 

;6.; 

25 

68.13    86.54,77.33 

56.0 

1832 

98.0 

1870,  1882 

77.0 

26 

68.73    87.68    78.30 

55.0 

1805 

98..-, 

1870 

77.6 

27 

70.26    87.21  ■  78.73 

59.0 

1830 

97.0 

1854 

TS.0 

2H 

69.36    87.48    78.42 

65.5 

1880 

lOO.O 

1870 

78.0 

29 

69.:i6    80.0S  ■  77.67 

((».u  S7.04  ;h.oii 

51.0 

" 

101.5 
»».0 

78.0 
77.J 

30 

6H.23    80.95  ■  78.09  ■ 

56.0 

1871 

I0I.5 

1870 

78.0 

July  1 

68.39    S&.9:  ;  77.U  . 

54.0 

1851 

98.0 

I8.M 

78.0 

2 

68.06    «->.60    70.83  ' 

54.0 

1881 

98.6 

18.58 

78.0 

3 

68.42    87.10  !  77.76 

5(1.0 

1857 

90.5 

1856 

78.1 

4 

08.71     87.89    78.30 

5.1.0 

1859 

100.5 

1868 

78.2 

AN.5HKfi.«»:;;.U2 

.^4.(1 

»».« 

7HA 

5 

09.L'4    87.39  ■  78.32 

m.f, 

1882 

98.5 

1870 

78.8 

6 

70.11     88.05  I79.0K 

54.0 

1842 

97.0 

1868 

78.6 

7 

70.20    87.84  1  7fl.»:i 

58.0 

98.0 

1874 

79.0 

8 

70.55    87.97    79.20 

58.0 

1870 

97.0 

1854,  1879 

79.0 

9 

71.05    89.15    80.10, 

57.0 

1842 

99.0 

1858 

79.2 

70.£»8N.«K;ft.l>> 

5«.7 

B7.» 

TK.H 

10 

71.46    87.84    7!1.((5 

61.0 

1836 

101.5 

1881 

79.2 

11 

70.35    86.98    78.07 

58.0 

1864.  1873 

100.0 

1841 

79.4 

12 

70.64    87.60    79.07 

58.0 

1863 

100.0 

79.4 

lA 

09.99    88.61     79.30 

57.0 

1881 

100.6 

1862 

79.6 

14 

70.69    88.66.79.67 

56.6 

1882 

lOO.S 

1868 

79.6 

;«.«SH;.»a|;».27 

58.1 

100.5 

;».4 

].->  T].'I4    89.38  180.41 

58.0 

1842 

100.0 

1856 

80.0 

18  71.42    80.02:80.22 

65.0 

1863 

100.0 

187U 

80.0 

17  70.fiB    90.07  1  80.38 

50.0 

102.5 

1856 

80.O 

is;  70.77    8S.73;  78.75 

58.0 

18J6 

101 .5 

1868 

79.8 

18!  70.44    87.70  j  79.07 

58.0 

1878 

100.0 

1854 

79.4 

|;o.»4»>(.»8];ii.9fl 

.'i7.0 

100.8 

79.8 

20' 69.114    86.92(78.43 

57.0 

1873 

100.5 

18.54,  1800 

79.2 

211  69.08    86.42  :  77.13 

57.0 

1869 

104.0 

1860 

70.0 

22,  68.H3    86.68,77.94 

57.0 

1864 

101.5 

1870 

79.0 

23  HK.72    87.16  i  78.01 

56.0 

1801 

98.5 

79.0 

24  09.01    87.86  1  78.43 

59.0 

101.0 

78.8 

60.07  s«.;»i;;.»ii 

.1C.4 

101. 1 

79.0 
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W  70M  I  8T. 
70.18M;, 

30!  »t.fi2  I  83. 

Sl!eT.BG:  W. 

Aug.  1' 68.38    8T. 

2i  68.25  ,  86. 

8|  UK.dl    m. 

4|  68.40  85. 

5  88.-50  86. 

«'  68.97  87. 

7169.11  87. 

8 1  68.96  87. 

9  i*.94  «■'. 

10  69.07  8.1. 

Ill  6!).37  86. 

12'  ^8.38  8e. 

13,  68  72  8(1. 

68.40    8-5. 

68.52    83. 

67.48    86. 

67.94    85. 

68.03    86. 

«A.H»H3. 

68.19    85. 

66.88  j  85. 

67.87    85. 

67.29    84. 

66.31    84. 

67.81N.i. 
4  86.63  '  85. 
o  66.38  84. 
e  67.02  84. 
n  65.88  ,  84. 
«  86.37  ,  82. 

66.25'M4. 
»  64.80    S3. 

0  64.55    84. 

1  65.45    82. 

1  64.75  '  83. 

2  65.08  I  82. 
61.93  Hi. 

8  64.64    83. 

4  65.10    83. 

5  65.33  I  82. 
e  64.98  161. 
7  65.61  I  83. 

65.11  83. 
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18.0 

1838 

72.0 

1873 

43.0 
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36.0 

24 

29.a5J41.93    35.89 
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Mean  Values  for  each 

Extreme  Maxima  and  Minima  observed      1 

Sup- 

•     • 
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Day. 

on  each  Day 

of  the  Year. 

posed 
tme 
Mean 

Min. 

Max. 

Mean. 

Min. 

Year. 

Max. 

Year. 

Dec.  7 

28.00 

40.23 

34.11 

—11.0 

1882 

63.0 

1851 

84.0 

8 

27.79 

39.11 

33.49 

—  4.0 
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—11.0 

li 
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81.0 

26 
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—  5.0 

It 
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64.8 
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—  6.0 
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66.0 
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81.8 

28 
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—  6.0 
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59.0 
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31.6 

29 

25.83 
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—18.0 

(( 
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1851 
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30 

23.26 

36.73 

29.99 

—  8.0 

11 

66.0 

1875 
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31 
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—  9.7 
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The  annexed  diagram,  for  the  construction  of  which  I  am  in- 
debted to  Dr.  G.  Hambach,  represents  the  principal  results  of 
these  tables.  The  perpendicular  lines  divide  the  year  into  73 
periods  of  5  days  each,  while  the  horizontal  ones  mark  the  de- 
grees. The  central  full-faced  curve  indicates  the  Mean  Tempera- 
ture of  the  penthemeral  periods  of  the  47  years,  as  actually  found, 
while  the  dotted  line  represents  the  supposed  real  Mean  Temper- 
ature as  suggested  in  the  last  column  of  these  tables.  The  upper- 
most curve  shows  the  Highest  Temperatures  and  the  lowest  curve 
the  Lowest  Temperatures  observed  in  those  same  penthemeral 
periods  within  the  same  number  of  years.  It  will  be  noticed  that 
while  the  points  of  Mean  Temperature  occupy  the  centre  of  each 
period,  the  Maxima  and  Minima  do  not  show  in  the  middle  of  the 
spaces,  but  on  that  one  of  the  5  days  of  the  period  on  which  they 
actually  did  occur. 
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The  Evolution  of  the  American  Trotting -Horse.* 

By  Francis  E.  Niphkr. 

In  the  American  Journal  of  Science  for  April,  1883,  Prof.  W. 
H.  Brewer  has  furnished  data  for  the  discussion  of  the  change  in 
speed  of  the  American  trotting-horse.  His  table  is  here  repro- 
duced. 

TABLE  SHOWING  THE  NUMBER  OF  HORSES  UNDER  THE  RESPECTIVE 

RECORDS. 


Year. 

2:80 

or 

better 

2:27 

or 

better 

2:25 

or 

better 

2:23 

or 

better 

2:21 

or 

better 

2:19 

or 

better 

2d7 

or 

better 

2:16 

or 

better 

2:13 

or 

better 

2:11 

or 

better 

1848  

1 
2 
7 

10 

14 

16 

19 

24 

26 

30 

82 

40 

48 

54 

59 

66 

84 

101 

124 

146 

171 

194 

233 

328 

376 

506 

1844  

1 

2 

3 

5 

6 

6 

7 

7 

7 

9 

11 

14 

17 

19 

22 

29 

32 

42 

62 

63 

72 

99 

1849  

1862  

1868 

1854  

1866  

\ 

1866  

1 

2 

2 

2 

4 

4 

7 

9 

12 

15 

17 

21 

28 

34 

35 

40 

1867    

•••••• 

1868 

1869  

1 

2 

2 

4 

4 

4 

6 

6 

9 

13 

15 

16 

17 

2 
3 

*6 
10 
11 
12 

I860  

1861  

1862 

1863 

• 

1864  

1865  

11 
1 
2 
2 

1866  

1867  

1868  

1869 

1870 

1871  

n 

1872 

1873  

"74" 

98 
134 
165 
214 
270 
325 
366 
419 
495 

28 

40 

61 

81 

105 

129 

164 

192 

227 

275 

15 

16 

30 

89 

51 

68 

88 

106 

126 

156 

5 
11 
13 
16 
19 
24 
33 
41 
49 
60 

2 

6 

6 

6 

8 

9 

11 

14 

16 

18 

1874  

1 

2 
2 
2 
4 

6 
6 
7 
8 

1876  

1876 

'794* 
836 
1025 
1142 
1210 
1632 

1684 

1 

1877 

1878 

1879 

1880 

1881 

2 
2 

1 

1882 

1 

Prof.  Brewer  states  that  the  data  for  the  speeds  2  :30  and  2 127 
are  very  unsatisfactory,  but  for  all  the  others  are  reasonably 
correct. 

On  taking  the  logarithms  of  all  the  numbers  iV^  of  horses  capa- 
ble of  trotting  a  mile  in  s  seconds,  it  results  that  the  plotted  val- 
ues of  log.  A^  for  their  proper  dates  give  a  straight  line  for  each 
value  of  s.  For  the  speeds  j  of  2  130  and  2 127  these  lines  are 
parallel  to  each  other,  and  the  lines  representing  the  remaining 
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speeds  are  also  parallel  to  each  other,  but  the  two  groups  are  not 
parallel. 

For  the  first  set,  the  lines  can  be  represented  by  the  equation 

where  -4'  is  a  function  of  5,  and  Z'is  estimated  in  years  from  any 
arbitrarily  assumed  date. 
For  the  second  group, 

It  is  apparent  that  for  the  speed  of  2  130  and  2  :2'j  the  values 
of  -A^  are  too  small,  for  the  reason  perhaps  that  in  earlier  years, 
when  this  was  called  good  time,  less  general  attention  was  paid 
to  the  breeding  of  trotters,  while  in  later  years,  as  this  became  a 
common  speed,  a  constantly  increasing  number  of  horses  of  this 
grade  have  been  used  as  roadsters  and  remained  undiscovered  in 
private  hands. 

These  plotted  lines  are  shown  in  Fig.  i.  It  is  clear  that  the 
intersection  of  any  one  of  these  lines  with  the  time  axis  determines 
the  date  when  this  speed  may  be  supposed  to  have  originated, 
or  when  N=  i,  and  that  this  determination  of  the  date,  based  as 
it  is  upon  a  number  of  observations  running  through  a  series  of 
years,  is  much  more  reliable  than  the  date  when  some  accident- 
ally arranged  trotting  match  revealed  the  fact  that  the  horse 
capable  of  making  this  speed  had  already  come. 

The  dates  for  the  origin  of  the  speeds  of  2 :  13  and  2:11  cannot 
yet  be  determined  very  accurately,  and  this  fact  is  to  be  remem- 
bered in  considering  the  discussion  which  follows. 

The  following  table  gives  the  values  of  s  in  seconds  and  the 
dates  for  the  origin  of  these  speeds,  determined  as  before  ex- 
plained. The  third  column  contains  the  change  in  speed  per 
year,  calculated  in  a  well  known  manner  from  alternate  differ- 
ences in  the  two  previous  columns. 


ds 

s. 

YEAR. 

df 

HS 

1854.0 

H3 

1857.4 

0.571 

141 

1861.0 

0.&47 

139 

1864.7 

0.500 

137 

1869.0' 

0*506 

135 

1872.6 

0.430 

»33 

1878.8 

0-47« 

131 

1881.0 
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When  the  values  of  -^  are  plotted  with  the  simultaneous  val- 

ues  of  s^  we  get  a  somewhat  irregular  series  of  points  shown  in 
Fig  2,  and  represented  fairly  well  by  the  equation 

The  constants  A  and  B  can  be  determined  graphically  with 
as  great  precision  as  the  nature  of  the  data  will  warrant. 

The  values  are  found  to  be 

^  =  +o-oiio» 
and  the  differential  equation  (i)  becomes 


ds 


=  —  i-oo+o-oiio  ^  -  -  (2) 


dT 
This  equation  being  put  into  the  form 

s      90.9 
it  admits  of  direct  integration  as  follows, 

on  performing  the  indicated  operations 

/(j— 90.3)=/ (jo -90.9) +  0.01,0  7;, -0.01 10  7", 
where  Sq  and  Tq  are  simultaneous  values  at  any  assumed  date. 
Placing  the  initial  values  in  a  single  term,  we  have 

/(5-9o.^)=c-^r  -        .        (3) 

or  for  the  primitive  equation 

C^BT 

s^go.g+e  -  -  (4) 

where  e  is  the  Naperian  base. 

It  thus  appears  that  the  limiting  speed  of  which  the  trotting- 
horse  is  capable,  which  he  will   continually   approximate  and 

never  reach,  is  1:31.    This  follows  from  (2)  by  making  -^  ^s  o, 

or  from  (3)  and  (4)  by  making  7^=-  oo . 
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The  constants  B  and  C  are  best  determined  by  taking  the  lo- 
garithms of  (j_9i)  for  the  various  values  of  s^  and  plotting 
them  on  the  time  axis.  These  values  are  given  in  the  following 
table : 


5. 

5 — 91. 

log  (^—90 

YEAR. 

T, 

s  calc. 

DIFF. 

145 

54 

1-732 

1854.0 

—  6.0 

144-8 

—0.2 

H3 

52 

1. 716 

1857-4 

—  2.6 

142.9 

—O.I 

141 

50 

1.699 

1861.O 

-  I.O 

140.9 

—O.I 

^39 

48 

1. 681 

1864.7 

-4-7 

139-2 

- 

-0.2 

*37 

i'6 

1.663 

1869.0 

-  9.0 

137-2 

- 

-0.2 

135 

44 

1.643 

1872.6 

-12.6 

135-2 

--0.2 

133 

42 

1.623 

1878.3 

-18.3 

132-6 

-0.4 

131 

40 

1.602 

1881.O 

-21.0 

131-4 

+0.4 

The  constants  are  determined  by  well  known  graphical  meth- 
ods, and  it  is  thus  found  that  the  observations  are  represented  by 
the  equation 

log  (5-91)  =  1.703  -  o-oo       '^1         -         (5) 

where  the  logarithms  are  common,  and  T  is  estimated  in  years 
from  i860.  Substituting  in  (4)  the  values  of  T  for  the  dates  of 
the  above  table,  the  values  of  s  and  their  differences  from  the  ob- 
served values  of  s  have  been  determined  and  are  given  in  the 
final  column.  These  differences  are  seen  to  be  greatest  for  the 
later  dates,  where  the  possible  errors  are  known  to  be  greatest ; 
but  the  error  in  s  even  here  corresponds  to  an  error  of  only  a 
year  in  date,  which  is  certainly  within  the  error  of  observation. 

From  (5)  it  is  easy  to  determine  the  date  when  the  horse  will 
have  reached  within  one  second  of  the  limiting  speed.  Making 
s  sss  92,  this  value  of  Z*  turns  out  to  be  370  years.  By  the  close 
of  the  present  century  the  time  of  trotting  a  mile  will  be  reduced 
to  2  :o4,  and  the  time  of  2  :  00  will  be  reached  in  the  year  191 2. 
But  they  indicate  that  the  trotting-horse  will  finally  be  able  to 
make  his  mile  in  a  time  not  differing  materially  from  the  time 
of  the  running-horse,  which  is  at  present  about  100  seconds. 
Whether  or  not  the  trotting-horse  will  finally  beat  the  running- 
horse,  as  the  present  results  seem  to  indicate,  it  is  perhaps  not 
possible  to  decide  at  present  with  the  insufHcient  data  at  our 
command.  A  weighty  consideration  is  found  in  the  fact  that  a 
well  trained  trotter  carries  his  body  more  steadily,  or  with  less  of 
rise  and  fall,  than  the  racer,  and  this  may  possibly  result  to  the 
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final  advantage  of  the  trotting-horse  after  the  process  of  develop- 
ing and  adjusting  of  his  muscles  and  chest  shall  have  been  suffi- 
ciently carried  on,  so  that  the  contest  between  the  trotter  and  the 
racer  shall  have  been  reduced  to  a  matter  of  muscular  capacity. 

It  is  well  known  that  some  herds  of  wild  horses  on  the  Texas 
plains  were  natural  pacers,  and  even  when  pushed  to  the  utmost, 
and  for  days  together,  by  the  best  running-horses,  the  greater  por- 
tion of  them  held  to  their  gait.  One  large  white  pacer  became 
widely  known  and  his  capture  was  often  attempted,  but  he  al- 
ways proved  more  than  a  match  for  the  best  horses  that  could  be 
brought  against  him. 

Whatever  may  be  said  about  the  particular  numerical  results 
of  this  discussion,  it  is  clear  that  the  trotting-horse  is  very  likely 
to  reach  a  much  higher  speed  than  has  been  heretofore  thought 
possible. 

Added  Nov.  7,  18S3. 

In  the  November  number  of  the  American  Journal  of  Science 
Mr.  W.  H.  Pickering  has  criticised  the  method  of  reduction  used 
in  the  present  paper  (which  had  been  printed  from  advance 
sheets  in  the  July  numberof  that  journal),  and  has  reached  a  very 
different  conclusion  from  that  reached  in  the  present  paper. 

Mr.  Pickering  thinks  that  it  is  objectionable  to  determine  the 
value  of  -^  by  taking  the  alternate  differences  in  s  and  T',  and 
he  has  reduced  the  observations  by  taking  differences  between 
consecutive  values  in  the  table.  In  this  way  he  gets  the  values  of 
the  third  column  in  the  table  below. 


■■ 

YEAR. 

AT 

dr  "'''■ 

•• 

14s 

H3 
141 
'39 
'37 
I3S 
'33 
131 

tS54-o 

■87J.6 
1878.3 

iSSi.o 

0-59 
0-5S 

Vi 

o.SS 
n-35 
0-7S 

o-s6 

0.54 
o-si 

0-14 

+  1 

4 

4 

1 

Plotting  these  values  of  -^  and  the  corresponding  values  of  s, 
he  then  goes  on  to  say  that  the  points  so  determined  may  be  rep> 
resented  by  a  curve,  such  that  the  value  of  -^=  increases  as  s 
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diminishes,  and  thus  indicating  disturbing  causes  not  easily  dis- 
cussed. Assuming  that  a  straight  line  will  represent  the  values, 
he  determines  the  value  of  the  constants,  and  finds  that  the  line 
intersects  the  axis  of  s  at  a  point  where  the  value  of  5  is  —  25. 
This  would  mean  that  the  limiting  speed  of  the  trotter  is  25  sec- 
onds less  than  no  time  at  all. 

When  making  his  first  discussion  of  the  subject,  the  writer  con- 
sidered the  propriety  of  determining  the  value  of  -  ,„,-  by  means 

of  consecutive  differences,  and  unfortunately  rejected  the  method 
without  even  giving  it  a  trial,  for  the  reason  that  the  dates  iSSi.q 
and  1878.3,  corresponding  to  the  values  131  and  133  of  s.  were 
very  imperfectly  determined.  It  was  clear  that  the  additional 
point  thus  secured  would  deserve  very  little  weight.  It  was 
thought  to  diminish  the  irregularity  of  the  line  by  combining  these 
with  previous  and  better  determined  dates.  Mr.  Pickering  has 
not  only  used  this  method  (which  properly  used  is  capable  of 
yielding  good  results),  but  he  has  given  equal  weights  to  the  val- 
ues of  -^j,  for  all  the  dates  in  the  table.     This  is  the  fatal  defect 

which  entirely  vitiates  the  conclusion  reached  by  him.  A  refer- 
ence to  Fig.  I  of  this  paper  will  show  that  for  the  earlier  dates 
from  1854.0  down  to  1872.5  the  graphically  determined  dates  dif- 
fer from  the  real  dates  when  the  record  was  actually  lowered  by 
from  one  to  two  years. 

It  will  also  be  seen  that  the  dates  1S78.3  and  1 881.0  ar.e  subject 
to  errors  which  may  be  as  great  as  two  years.  After  having  made 
a  preliminary  examination,  these  dates  might  indeed  have  been 
"adjusted"  so  as  to  make  them  agree  better  with  the  others,  but 
they  now  stand  exactly  as  they  did  when  first  made  and  before 
any  other  work  had  been  done.  It  is  clear  that  the  most  weight 
should  be  given  to  the  earlier  dates.    I  have  therefore  plotted  the 

new  values  of  -jjt  with  the  values  of  j,  and  have  drawn  the  line 
representing  the  values  so  as  to  give  most  weight  to  the  best  de- 
termined values.     The  equation  of  this  line  is 

■^ jT  =  ^-24     r  0-0  127  "^'  -  -  -  (6) 

ds 
From  this  equation  the  values  of  -j^  were  calculated  as  given 

in  the  fourth  column  of  the  last  table.  The  fifth  column,  headed 
e^  gives  the  time  in  years  by  which  the  corresponding  time  in- 
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tervals  dT  must  be  increased  in  order  to  bring  Mr.  Pickering's 
values  of  -^  into  accordance  with  the  values  calculated  from 
the  above  equation.  In  this  case  the  intervals  are  supposed  to  be 
separately  adjusted.  If  the  later  dates  were  simultaneously  ad- 
justed or  changed  by  intervals  ranging  from  two-tenths  to  three- 
fourths  of  a  year,  the  values  of  -^ ,  which  Mr.  Pickering  pre- 
fers to  use,  would  agree  exactly  with  the  values  calculated  from 
the  last  equation.  Now  it  is  perfectly  clear  that  these  later  dates, 
and  particularly  the  last  two,  are  subject  to  just  such  errors  as  this. 

Whatever  these  values  of  -^=-  may  be  said  to  prove,  they  cer- 
tainly do  not  prove  that  my  results  as  before  published  are  absurd, 
and  they  do  not  indicate  a  limiting  speed  of  —  25  seconds.  If 
=  0,  the  limiting  speed  of  the  horse  is  found  to  be  9S  seconds. 


dT 

I  desire  to  express  my  thanks  to  Mr.  Pickering  for  his  criti- 
cisms and  suggestions,  as  he  has  corrected  a  tendency  which  I 
had  beg^n  to  feel,  to  attach  too  much  importance  to  the  numeri- 
cal result  reached ;  but  I  maintain  that  his  method,  correctly  ap- 
plied, gives  in  general,  substantially,  the  same  result  as  my  own. 
It  is  not  necessary  to  assert  that  this  result  is  really  correct  if  any 
person  feels  inclined  to  doubt  it,  because  at  present  it  is  not  pos- 
sible to  demonstrate  it  more  fully  than  has  been  done  in  the  pres- 
ent paper.  I  only  insist  that  it  is  not  wholly  unwarranted  by  the 
facts  which  we  now  know. 

Most  horsemen  seem  to  think  that  the  limiting  speed  of  the 
trotting-horse  will  be  somewhere  near  a  mile  in  120  seconds.  If 
this  were  true,  the  differential  equation  could  hardly  be  a  linear 
one.     The  equation 


di 


^^=Ws-L      -        -        ...        (7) 

where  >^  is  a  constant  and  L  is  the  limiting  speed,  would  how- 
ever be  in  harmony  with  this  view.  But  this  equation  gives  on 
integration  an  equation  of  the  form 


s/s^  L^  C—A  T  -        ...         (8) 

According  to  this  equation  the  horse  would  absolutely  reach 
the  limiting  speed  Z  in  a  finite  time,  -^  .  Practically  this  may  be 
true,  as  is  in  fact  shown  by  my  own  equation  (4J,  so  that  some 
such  equation  might  really  represent  the  results  sufficiently  near 
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for  all  practical  purposes.  But  the  relation  is  not  a  rational  one, 
since  it  cannot  be  supposed  that  the  horse  will  really  attain  his 
limiting  speed  in  a  finite  time.  After  he  had  come  within  a 
thousandth  of  a  second,  it  would  take  a  great  interval  of  time  to 
compass  the  next  millionth  of  a  second.  Furthermore,  this  equa* 
tion  could  not  hold  for  values  of  Z*  greater  than  -j,  as  the  value 
of  s  would  then  begin  to  increase  according  to  equation  (8).  I 
therefore  claim  that  equation  (4),  in  all  probability,  represents 
the  relation  between  the  values  of  s  and  Z*,  and  that  the  constants 
in  the  equation  will  be  determined  with  greater  and  greater  pre- 
cision as  the  data  becomes  more  and  more  complete. 


Magnetic  Survey  of  Missouri.    Fifth  Annual  Report. 

By  Francis  E.  Nipher. 

During  the  summer  of  1882  the  survey  was  continued  under 
the  same  auspices  as  in  the  previous  year.  The  friend  who  fur- 
nished the  entire  means  for  conducting  the  work  enlarged  upon 
his  former  bounty,  and  furnished  the  party  with  two  fine  spring- 
wagons  designed  with  reference  to  the  needs  of  camp  life,  and 
provided  with  all  needed  conveniences.  Two  paid  assistants, 
Messrs.  Joseph  Cunningham  and  Albert  Meyer,  were  also  sent 
with  the  expedition,  and  Mr.  Frank  Ringling  of  the  Sophomore 
class  accompanied  the  expedition  as  volunteer  assistant,  paying 
his  own  expenses. 

The  work  of  the  summer  was  interfered  with  in  a  serious  man- 
ner by  the  sickness  of  the  horses,  and  more  particularly  by  the 
horrible  condition  of  the  roads,  due  to  heavy  and  long-continued 
rains.  During  the  entire  summer  we  were  compelled  to  improve 
roads  and  fords,  and  to  build  bridges,  and  this  frequently  took 
up  a  quarter  of  our  time  during  an  entire  week.  This  made  it 
impossible  to  make  complete  observations  after  Aug.  7th,  as  we 
were  obliged  to  travel  every  day  in  order  to  reach  St.  Louis  with- 
in the  time  which  could  be  devoted  to  the  survey.  After  the 
above  date,  therefore,  only  declination  observations  were  made, 
the  magnetic  meridian  being  determined  from  the  morning  elonga- 
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tion  as  explained  in  the  previous  report.*  The  true  meridian 
was  in  nearly  all  cases  obtained  by  pole-star  observations,  but  the 
g^eat  number  of  cloudy  nights  made  it  necessary  in  some  cases 
to  observe  at  other  times  than  at  elongation. 

A  description  of  the  stations  where  observations  were  made 
is  here  given,  the  numbers  being  continued  from  the  previous 
report. 

Station  ioi  —  Kirkwood^  St,  Louis  Co.  Lat  38°  36';  Ion.  90°  24' . 
In  the  orchard  of  H.  W.  Leffingwell,  128  feet  from  the  street  fence  on 
the  south,  and  150  feet  from  that  on  the  east.  Polaris  observation  on 
elongation. 

Station  102— Gray's  Summit,  Franklin  Co.  Lat.  38**  29';  Ion.  40® 
49^.  On  the  Union  road  about  half  a  mile  to  the  S.W.  from  the  railroad 
crossing,  and  in  the  second  depression,  20  ft.  from  the  road,  and  on  the 
N.W.  side.     Polaris  obs.  on  elongation. 

Station  lo^—Netvport,  Franklin  Co,    Lat.  38®  36';  Ion.  91°  06'.    In 
the  "old  town"  on  the  summitof  a  small  ridge,  128  ft.  N.W.  from  the  N.W. 
corner  of  the  church.    A  large  elm  to  the  N.W.  across  the  small  water- 
course is  said  to  be  at,  or  very  near,  the  N.W.  corner  of  the  S.E.  qr.  of 
sec.  II,  tp.  44,  r.  2  W.     Polaris  obs.  on  elongation. 

Station  104 — On  the  farm  of  August  Goebel,  near  New  fort,  Lat.  38° 
34';  Ion.  91®  06' .  The  station  was  within  a  few  feet  of  the  middle  point 
of  the  line  dividing  the  E.  half  of  the  S.W.  qr.  from  the  W.  half  of  the  S.E. 
qr.  of  sec.  15,  tp.  44,  r.  2  W.  Polaris  obs.  on  elongation.  In  this  imme- 
diate vicinity  Dr.  Goebel,  grandfather  of  the  present  owner  of  the  farm, 
had  established  two  magnetic  stations,  where  he  made  extended  and  care- 
ful observations.  The  original  records  of  this  work  were  given  to  the  U.  S. 
Coast  Survey  some  years  since  by  his  son,  Mr.  Gert  Goebel. 

The  earlier  station  of  Goebel  is  found  by  going  from  our  station  in  a 
line  bearing  S.  93°  34'.  5,  E.  255  ft.  and  thence  N.  83  ft.    This  station  of 
Goebel's  is  61  ft.  W.  and  14  ft.  N.  of  the  S.W.  corner  of  the  house  of  Au- 
gfust  Goebel.    The  observations  here  were  made  in  the  year  1839.     The 
declination  was  9°  21'  E. 

The  other  station  of  Dr.  Goebel  was  occupied  in  the  year  1849.  ^t  is  at 
the  S.  window  of  a  now  abandoned  stone  house,  the  N.W.  corner  of  which 
is  158  ft.  W.  and  193  ft.  S.  of  our  station.  The  house  is  a  one-story  struc- 
ture, having  the  dimensions  of  N.  and  S.  sides  18  ft.,  and  E.  and  W.  sides 
24  ft.  The  window  where  his  observations  were  made  is  in  the  middle  of 
the  S.  side.  His  value  for  declination  in  1849  ^^^  9°  ^5'  ^*  Our  value 
determined  June  22d,  1882,  was  7**  36' . 

Station  105  — /«  Franklin  Co,  Lat.  38°  41';  Ion.  91®  20'.  The  sta- 
tion is  on  timber  land  of  Elijah  Ruck,  315  ft.  N.  and  15  E.  of  the  well  in 
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front  of  the  house  of  John  Bedts,  and  about  325  ft.  from  the  line  between 
Franklin  and  Gasconade  counties.  The  station  was  said  to  be  in  sec.  10, 
t  p.  45,  r.  4  W.     Polaris  obs.  on  elongation. 

Station  106— /«  Gasconade  Co,  Lat.  38°  37*;  Ion.  91°  29'.  On  the 
land  belonging  to  Fred.  Bruhns,  a  quarter  of  a  mile  N.  and  260  ft.  E.  of 
the  S.W.  corner  of  sec.  19,  tp.  45,  r.  5  W.  The  station  is  on  the  bank  of 
First  creek.  The  value  for  declination  here  was  very  much  smaller  than 
at  surrounding  stations,  but  no  error  could  be  detected  in  our  work. 
Whether  the  discrepancy  was  due  to  some  minute  local  effect  or  not,  we  ' 
could  not  remain  to  determine,  as  sickness  at  home  made  it  desirable  to 
reach  the  telegraph  as  soon  as  possible.  This  is  the  only  case  of  the  kind 
so  far  reached,  excepting  in  the  Iron  Mountain  region.  Two  Polaris  ob- 
servations were  made  on  elongation. 

Station  107— /«  Osage  Co,  Lat.  38°  28';  Ion.  91°  41'.  On  the  land 
of  Fritz  Kaldeweiher,  near  the  centre  of  the  S.E.  qr.  of  the  S.W.  qr.  of 
sec.  9,  tp.  43,  r.  7  W.  The  station  was  50  ft.  N.  and  33  ft.  W.  of  the  N.W. 
corner  of  Kaldeweiher 's  house.     Polaris  obs.  on  elongation. 

Station  108  — /,/««,  Osage  Co,  Lat.  38°  28';  Ion.  91°  50'.  Station 
on  L'Ours  creek*  on  the  Jefferson  city  road,  about  half  a  mile  from  town. 
The  S.E.  corner  of  James  N.  Clark's  yard  is  72  fl.  W.  and  68  fl.  S.  of  the 
station.     Polaris  obs.  on  elongation. 

Station  109 — In  Callaway  Co,  Lat.  38°  43';  Ion.  92°  01'.  On  Little 
Auxvasse  creek  at  the  crossing  of  the  New  Bloomfield  and  Fulton  road, 
about  40  rods  S.W.  of  the  N.E.  corner  of  sec.  28,  tp.  46,  r.  10  W.  A  spnng 
across  the  creek  and  just  at  the  ford  lies  N.  65°  E.  165  fl.  Polaris  obs.  on 
elongation. 

Station  110— Near  SUf  hens'  Store,  Boone  Co.  Lat.  38*^  58';  Ion.  93° 
05'.  About  one  half  mile  S.  of  the  village.  The  old  Fulton  road  is  13  fl. 
W.  and  the  bank  of  Cedar  creek  is  105  ft.  N.     Polaris  obs.  on  elongation. 

Station  hi  —  Centraliay  Boone  Co,  Lat.  39**  13';  Ion.  92®  05'.  The 
station  was  on  a  vacant  lot  48  ft.  W.  of  the  centre  of  the  street  leading 
directly  S.  to  the  depot  and  crossing  of  the  Chicago  &  Alton  R.R.,  which 
is  about  a  square  and  a  half  distant.  The  centre  of  the  street  to  the  N.  is 
distant  77  ft.  and  leads  E.  to  a  flouring  mill,  the  smokestack  of  which  bears 
S.  90**  44'.  1  E.     Polaris  obs.  on  elongation. 

Station  112 — In  Monroe  Co.  Lat.  39°  24';  Ion.  92°  10'.  On  the  S. 
bank  of  the  Long  Branch  of  Salt  river.  The  station  was  150  fl.  from  the 
creek  and  midway  between  the  road  and  the  W.  fence.  The  station  is  on 
the  W.  line  of  sec.  20,  tp.  53,  r.  11  W.,  and  about  120  yds.  from  the  middle 
of  this  line.  Polaris  obs.  on  elongation.  —  Some  years  since  the  countj 
surveyor  of  Audrain  Co.  called  my  attention  to  this  region  as  showing 

*  Named  after  the  first  (French)  settler  on  its  banks.  A  postoffice  near  the  stream  was 
afterwards  named  **  Loose  Creek"  P.  O.  by  some  poor  speller,  and  this  official  name  has 
since  been  applied  to  the  stream,  which  appears  on  some  maps  as  "  Loose  Creek." 
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marked  local  effects.  The  region  is  level  prairie,  and  long  N.  and  S.  lines 
run  by  compass  are  greatly  and  uniformly  curved,  showing  an  abnormally 
great  easterly  declination.  This  station  and  station  No.  144,  about  12 
miles  E.,  show  an  area  of  abnormal  easterly  declination.  The  disturbed 
region  extends  over  an  area  of  many  miles. 

Station  111— Moberly^  Randolfk  Co,  Lat.  39°  26';  Ion.  93°  26'.  On 
the  fair  grounds  184  fl.  E.  and  289  fl.  S.  of  the  W.  entrance.  Polaris  obs. 
on  elongation. 

Station  114  —  Macon^  Macon  Co.  Lat.  39**  46';  Ion.  92^  30'.  In  the 
stock-yard  of  O.  S.  Bearce,  directly  in  front  of  his  barn  and  20  fl.  from  the 
Vine-st.  fence.  The  city  school-house  is  one  square  W.  and  one  square  N. 
Polaris  obs.  on  elongation. 

Station  115 — In  Macon  Co,  Lat.  39°  48';  Ion.  92°  37' .  On  the  farm 
of  Isaiah  Lewis,  which  is  the  N.  halfof  N.E.  qr.  of  sec.  21,  tp.  58,  r.  15  W. 
The  station  was  in  front  of  the  house,  and  midway  between  the  road  and 
the  yard  fence.    Polaris  obs.  on  elongation. 

Station  116— -Near  Mercyville,  Macon  Co.  Lat.  39°  57';  Ion.  92°  42'. 
About  half  a  mile  N.  of  town.  A  corner-stone  in  the  road,  a  quarter  of  a 
mile  S.  of  the  middle  point  of  the  N.  line  of  sec.  35,  tp.  60,  r.  16  W.,  bears 
S.  3°  23'  W.  589  ft.     Polaris  obs.  on  elongation. 

Station  117 — In  Linn  Co.  Lat.  39°  54';  Ion.  93°  07',  In  the  bottom 
of  the  west  branch  of  Yellow  creek.  The  station  is  within  a  few  feet  of 
the  corner,  a  quarter  of  a  mile  due  E.  of  the  middle  point  of  the  E.  line  of 
sec.  22,  tp  59,  r.  19  W.  A  large  white-oak  tree  stands  20  ft.  W.,  and  the 
east  end  of  the  bridge  is  261  ft.  distant.  The  mark  used  was  an  iron  rod 
on  the  bridge,  11  ft.  west  of  the  centre  of  the  bridge.  Polaris  obs.  on 
elongation. 

Station  118  —  Linmeusy  Linn  Co.  Lat.  39°  51';  Ion.  93°  13'.  On  a 
vacant  lot  on  the  summit  of  the  hill  E.  of  the  Burlington  &  South-western 
R.R.  depot.  The  S.  line  of  the  yard  of  Chas.  B.  Purdin  lies  166  ft.  N.,  the 
N.  line  of  the  farm  of  Joel  Wilkinson  lies  166  ft.  S.,  while  the  field  to  the 
E.  across  the  road  is  237  ft.  distant.  The  court-house  spire  was  used  as  a 
mark.    Two  polaris  observations  on  elongation. 

Station  119  —  Near  Laclede,  Linn  Co.  Lat.  39°  47';  Ion.  93°  17'. 
Station  one  mile  W.  of  town,  on  the  E.  side  of  Muddy  creek;  about  350  ft. 
E.  of  the  bridge  and  20  ft.  N.  of  the  road  centre.  The  station  is  said  to  be 
on  the  S.E.  qr.  of  sec.  36,  tp.  58,  r.  21  W.     Polaris  obs.  on  elongation. 

Station  120 — In  Livingston  Co.  Lat.  39°  38';  Ion.  93°  45' .  On  the 
farm  of  Wm.  E.  Wolfort,  in  the  N.E.  qr.  of  the  S.E.  qr.  of  sec.  33,  tp.  56,  r. 
35  W.  The  station  was  in  the  cattle-yard  25  ft.  from  the  road  fence  to  the 
east  (the  road  being  on  the  section  line),  and  40  ft.  N.  of  the  door-yard 
fence.  The  middle  line  of  the  section  is  in  the  E.  and  W.  road  perhaps, 
100  ft.  N.     Polaris  obs.  on  elongation. 

Station  121— Kingston,  Caldwell  Co,  Lat.  39°  41';  Ion.  94**  04'.  The 
station  will  be  found  by  going  from  the  S.W.  corner  of  the  court-house 
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square  W.  1646  fl.,  and  S.  from  the  middle  of  the  road  63  fl.    It  lies  91  ft. 
£.  of  the  summit  of  the  small  ridge.     Polaris  obs.  on  elongation. 

Station  122  — /»  Caldwell  Co,  Lat.  39®  39';  Ion.  94®  11*.  On  land 
of  Christian  Smitt,  50  fl.  W.  and  212  fl.  N.  of  the  middle  of  sec.  29,  tp.  56, 
r.  29  W.    Polaris  obs.  on  elongation. 

Station  ii^^Maysville^  DeKalh  Co,  Lat.  39°  43';  Ion.  94®  24'.  On 
the  grounds  of  the  public  school  building,  65  ft.  W.  and  21  fl.  N.  of  the 
N.W.  corner  of  the  building.     Polaris  obs.  on  elongation. 

Station  124  —  /»  DeKalb  Co,  Lat.  40**  01' ;  Ion.  94®  23'.  On  land  of 
Harvey  Johnson,  50  fl.  S.  and  206  ft.  E.  of  the  middle  of  the  N.  line  of  sec 
14,  tp.  60,  r.  31  W.     Polaris  obs.  on  elongation. 

Station  \2^  — Albany^  Gentry  Co,  Lat  40°  15';  Ion.  94®  21'.  The 
station  is  979  ft.  E.  of  the  N.E.  corner  of  the  court-house  square  and  8  ft. 
S.y  these  measurements  being  along  the  streets.  The  station  is  11  ft.  W. 
and  8  ft.  S.  of  the  N.E.  corner  of  lot  2,  block  5,  of  Hundley's  second  addi- 
tion.    Polaris  obs.  on  elongation. 

Station  126  — /»  Gentry  Co,  Lat.  40°  16';  Ion.  94°  17'.  The  fence 
£.  on  the  E.  edge  of  sec.  15,  tp.  63,  r.  30  W.,  is  107  ft  distant.  The  fence 
S  ,  which  is  the  S.  line  of  the  N.  half  of  the  N.E.  qr.  of  the  section,  is  193 
fl.  distant  There  appears  to  be  a  double  corner  here.  The  evening-mark 
reading  was  missed,  but  the  station  was  on  raw  prairie  and  the  instrument 
was  certainly  not  disturbed  between  the  star  observation  and  the  morn- 
ing mark  reading.     Polaris  was  observed  on  elongation. 

Station  127 — Bethany^  Harrison  Co,  Lat.  40**  16';  Ion.  94^03'.  On 
a  vacant  lot  of  Mrs.  R.  J.  Turner,  365  fl.  E.  of  the  N.E.  corner  of  her  house. 
The  station  is  about  320  ft.  S.  of  the  N.  line  and  346  fl.  W.  of  the  E.  line  of 
sec.  15,  tp.  63,  r.  28  W.  The  line  fence  of  T.  B.  Shearer's  yard  is  101  ft. 
E.    Polaris  obs.  on  elongation. 

Station  128  —  Farm  of  John  Honan^  in  Harrison  Co,  Lat  40®  08'  ; 
Ion.  93®  56' .  The  station  was  in  the  meadow,  133  fl.  S.  and  289  ft  W.  of 
the  N.E.  corner  of  sec.  36,  tp.  62,  r.  27  W.  Meridian  determined  by  equal 
altitudes  of  the  sun.  Small  cumulus  clouds  cut  off  five  observations  out  of 
a  series  of  seven.    The  two  differed  i ' . 

Station  i2()— In  Daviess  Co,  Lat  40°  04';  Ion.  93°  53'.  The  station 
was  in  the  road  about  midway  between  the  track  and  the  S.  fence,  and  334 
ft  E.  of  the  N.W.  corner  of  the  S.  half  of  the  S.W.  qr.  of  sec.  28,  tp.  61, 
r.  26  W.  By  reason  of  a  very  heavy  rain  which  came  up  while  the  camp 
was  being  made  it  was  impossible  to  get  an  evening-mark  reading.  The 
rain  lasted  until  9:15  p.m.,  and  then  a  small  patch  of  sky  cleared  around 
polaris  for  about  half  an  hour,  and  a  pole-star  observation  was  made.t 

When  the  star-observation  was  made  the  whole  hillside  was  covered 
with  a  sheet  of  water  three  to  four  inches  inches  in  depth,  which  filled  the 
trenches  around  the  tent  and  ran  through  the  tent  in  a  torrent  The 
ground  was  however  firm,  and  the  tripod  was  as  usual  mounted  firmly  on 


NIPHSR — 5***  ANN.  REP.  BCA6NSTIC  SURVEY  OF  MISSOURI.      521 

large  stakes  driven  eight  to  ten  inches  into  the  g^und.  The  observation 
was  therefore  deemed  entirely  satisfactory.  At  the  next  station  on  the 
next  night  an  observation  was  made  the  same  interval  before  elongation, 
and  the  difference  between  the  azimuth  of  the  star  and  that  of  elongation 
agreed  within  a  quarter  of  a  minute  with  that  at  Station  129. 

Station  130 — Trenton^  Grundy  Co.  Lat.  40^03';  Ion.  93®  39'.  Sta- 
tion in  a  grove  of  Dr.  Harris,  in  the  east  part  of  town.  The  station  is 
found  hy  starting  at  the  front  (S.)  fence  of  the  door-yard  and  measuring 
S.  along  the  centre  of  the  road  iia  ft.,  thence  E.  415  ft.  Polaris  obs.  on 
elongation. 

Station  131  —  In  Grundy  Co.  Lat.  40°  13';  Ion.  93°  38'.  Station  in 
the  road  about  midway  between  the  track  and  theE.  fence,  and  150  ft.  S.W. 
from  the  front  gate  of  the  farm  of  Faust  Amick.  The  station  is  near  the 
S.E.  corner  of  the  N.E.  qr.  of  N.E.  qr.  of  sec.  34,  tp.  63,  r.  24  W.  Po- 
laris was  observed  before  elongation,  and  its  azimuth  calculated  as  before 
described. 

Station  132 — Princeton^  Mercer  Co,  Lat.  40°  24' ;  Ion.  93®  39*^ .  The 
-station  is  at  the  base  of  the  bluff,  395  ft.  W.  of  the  W.  side  of  Lincoln  st. 
and  563  ft.  N.  of  the  centre  of  Hickland  st.  Polaris  observations  were 
made  at  9  and  I2h.  30  m. 

Station  133 — In  Putnam  Co.  Lat.  40®  27';  Ion.  93°  21'.  On  land  of 
Joseph  Williams,  about  a  quarter  of  a  mile  W.  of  the  centre  of  sec.  7,  tp. 
65,  r.  21  W.  The  station  was  about  20  ft.  N.  of  the  centre  of  the  road,  and 
250  ft.  E.  of  the  front  gate  of  the  house  of  Crede  Yocum.  Polaris  obs.  on 
•elongation. 

Station  134  —  In  Putnam  Co.  Lat.  40®  27';  Ion.  93**  21'.  Station  in 
a  lane  near  the  house  of  Joseph  Ward,  in  sec  12,  tp.  65,  r.  20  W.  The 
middle  stone  of  the  S.  line  of  the  section  is  189  ft.  S.  of  the  station.  Pola- 
ris observed  at  11  o'clock  p.m. 

Station  135 — UnionvilU^  Putnam  Co.  Lat.  40®  29';  Ion.  93^03'.  The 
station  is  on  an  open  square  562  ft.  N.W.  of  the  W.  corner  of  the  court- 
house square  and  150  ft.  N.W.  of  the  same.  These  measurements  are 
made  along  the  streets  which  lie  diagonally  in  reference  to  the  points  of 
the  compass.  The  sky  was  again  cloudy  at  elongation,  and  polaris  was 
observed  at9h.  11  m.  and  loh.  46m. 

Station  136 — In  Sullivan  Co.  Lat.  40®  19';  Ion.  93®  07'.  On  the 
farm  of  Nathan  Bankes,  on  the  N.E.  qr.  of  the  S.E.  qr.  of  sec.  28,  tp.  64, 
r.  19  W.  The  station  is  in  the  meadow  26  ft.  S.  of  the  S.W.  corner  of 
Bankes'  house  and  249  ft.  W.  of  the  middle  of  the  foad.  Polaris  obs.  on 
elongation. 

Station  137  —  Milan^  Sullivan  Co,  Lat.  40®  12' ;  Ion.  93°  11'.  On 
the  common,  160  ft.  S.  of  the  S.W.  corner  of  the  public  school  building. 
Polaris  obs.  on  elongation. 
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Station  138—  Stickhrville,  Sullivan  Co,  Lat.  40®  09/ ;  Ion.  9a®  58'. 
Near  the  S.W.  corner  of  the  N,W.  qr.  of  sec.  22,  tp.  62,  r.  18  W.  The  N. 
W,  corner  of  the  church  bears  S.  31°  15'  W.,  and  is  distant  731  ft.  The 
same  corner  of  the  church  is  137  ft.  S.E.  of  the  qr.  sec.  comer  before  men- 
tioned.   Polaris  obs.  not  at  elongation. 

Station  ii<^— Kirksville,  Adair  Co,  Lat.  40®  12' ;  Ion.  93°  37'.  In 
a  vacant  lot,  owned  by  Dr.  Hurley,  on  the  S.W.  comer  of  Fifth  and  Fill- 
more sts.,  76  ft.  from  the  centre  of  the  latter  and  83  ft.  from  the  centre  of 
the  former  street.  The  left  side  of  the  tower  of  the  State  Normal  school 
building  bears  S.  69°  02'. 5  E.     Polaris  obs.  on  elongation. 

Station  140 — La  Plata,  Macon  Co.  Lat.  40**  00' ;  Ion.  92®  34' .  Sta- 
tion in  the  street  about  midway  between  the  track  and  the  N.  fence.  The 
middle,  E.  and  W.  line  of  sec.  7,  tp.  60,  r.  14  W.,  is  486  ft.  N.,  and  the  E. 
line  of  the  section  is  637  ft.  E.  These  distances  were  measured  along  the 
streets.  The  house  of  B.  F.  Bragg  is  on  the  S.  side  of  the  street,  a  little  E. 
of  the  station.     Polaris  obs.  on  elongation. 

Station  141 — In  Macon  Co.  Lat.  39®  53' ;  Ion.  92®  22'.  Station  on 
Bear  creek  bottom,  304  ft.  N.  and  832  ft.  E.  of  the  middle  of  the  S.  line  of 
sec.  23,  tp.  59,  r.  13  W.,  near  Harris's  farm.  Some  error  was  made  in 
reading  the  verniers  in  the  star  ob8er\'ation.  It  is  conjectured  that  the 
altitude  was  read  too  high  by  10'.  This  conjecture  is  baesd  on  observa- 
tions at  the  next  station,  made  at  elongation  and  an  equal  interval  after 
elongation,  allowance  being  made  for  the  change  in  latitude. 

In  the  magnetic  determination  on  the  morning  of  the  12th  marked  dis- 
turbances of  the  needle  were  observed.  The  declination  diminished  9' 
between  6  and  7  o'clock. 

Station  142 — In  Shelby  Co.,  3  miles  S.  of  Shelbyville.  Lat.  39°  44'  ; 
Ion.  92°  04'.  The  middle  stone  on  the  N.  line  of  sec.  5,  tp.  57,  r.  10  W., 
bears  N.  4°,  50'  E.,  and  is  distant  910  ft.     Polaris  obs.  on  elongation. 

Station  143 — In  Monroe  Co.,  on  the  farm  of  Henry  Winkler,  40  ft.  E. 
of  the  centre  of  the  road,  and  669  ft.  N.  of  the  S.  line  of  sec.  35,  tp.  56,  r. 
10  W.  The  road,  which  runs  N.  and  S.,  divides  the  S.W.  qr.  of  the  sec- 
tion in  halves.     Polaris  obs.  on  elongation. 

Station  144 — In  Monroe  Co.  Lat.  39*22';  Ion.  91°  59'.  On  the 
summit  of  the  S.  bluff  of  Long  Branch  of  Salt  river,  W.  of  the  road,  on 
land  of  B.  F.  Dowell.  The  land  is  in  sec.  30,  tp.  53,  r.  9  W.  The  station 
was  about  75  ft.  W.  of  the  road,  which  is  on  the  E.  line  of  the  section. 
The  Baptist  church  across  the  road  is  about  50  ft.  farther  S.  than  the  sta- 
tion. These  measurements  were  forgotten,  and  the  distances  were  esti- 
mated the  same  day  after  having  left  the  locality.  Polaris  observation  on 
elongation. 

Station  145 — Montgomery  City,  Lat.  39**  00' ;  Ion.  91®  30' .  The  sta- 
tion is  105  ft.  W.  of  the  middle  (N.  and  S.)  line  of  the  S.E.  qr.  of  sec.  32, 
tp.  49,  r.  5  W.,  and  a  perpendicular  laid  off  to  the  track  of  the   Wabash- 
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Pacific  R.R.  track  measures  200  ft.     Passing  freight  trains  caused  the  nee- 
dle to  swing  through  2'.     Polaris  obs.  on  elongation. 

Station  146  —  Warrenton,  Warren  Co,  Lat.  38*46';  Ion.  91*08'. 
The  station  is  at  the  W.  end  of  town,  about  a  mile  from  the  station  of  1881. 
Starting  at  the  creek  bridge  W.  of  the  court-house,  the  station  will  be  found 
by  going  along  the  road  westwardly  705  ft. ,  thence  southwardly  at  right 
angles  to  the  road  a  distance  of  45  fk.  The  court-house  spire  bears  S.  79* 
14. g'  £.     Polaris  obs.  on  elongation. 

Station  147— /»  SL  Charles  Co.  Lat.  38*43';  Ion.  90*  40'.  The  sta- 
tion is  in  the  Booneslick  road  about  midway  between  the  track  and  the  S. 
fence,  and  almost  due  south  of  O'Fallon.*  The  O'Fallon  road  is  250  ft.  E. 
The  house  of  I).  Heald  lies  a  few  rods  to  the  W.  Polaris  observation  on 
elongation. 

Station  148— /»  St.  Louis  Co,  Lat.  38*  41';  Ion.  90*  21'.  On  the  St. 
Charles  rock  road.  The  station  was  in  a  gap  in  the  fence  opposite  the 
grounds  of  J.  B.  Lucas.  From  the  station  to  the  centre  of  the  road  the 
distance  is  30  ft.  From  thence  along  the  road  to  a  point  opposite  the  gate 
is  165  ft.,  while  the  distance  in  the  opposite  direction  to  a  point  opposite 
the  S.E.  corner  of  the  Lucas  grounds  is  158  ft.  Polaris  observation  on 
elongation. 

Station  149 — l^ear  Atalissa^  Muscatine  Co.^  lowa^  on  the  farm  of  Mrs* 
Grace  Aikins,  on  the  N.E.  qr.  of  the  N.W.  qr.  of  sec.  3,  tp.  78,  r.  3  W. 
The  station  is  on  the  front  path,  exactly  between  the  front  gate  and  the 
house.  This  station  is  a  mile  west  of  station  33  in  the  report  of  i88o.t 
Polaris  obs. 

Station  34 — ^This  station  was  occupied  in  1880,  and  is  described  in  the 
report  for  that  year.     Polaris  obs.  on  elongation. 

At  six  of  the  stations  of  the  summer  deflection  determinations 
were  made  with  the  University  magnetometer,  with  magnet  C^ 
deflecting  and  Cj^  deflected,  and  these  observations  have  been 
used  in  determining  the  value  of  P^  and  in  calculating  the  mag- 
netic moment  of  Cg  for  the  summer.  The  latter  was  sensibly 
constant,  the  observed  difference  between  the  extreme  value 
observed  and  the  mean  of  all  being  about  g.^q^^  of  the  average 
moment  In  the  reduction  of  the  work  the  magnetic  moment 
was  therefore  assumed  to  be  constant.  The  calculations  for  P 
and  for  the  magnetic  moment  are  given  in  the  adjoining  tables. 


*  In  the  report  for  18S0  the  Ion.  of  O'Fallon  should  be  99^  40'. 

t  Station  33  is  on  the  N.K.  qr.  of  the  N.W.  qr.  of  sec.  a,  and  not  N.E.  qr,  of  N.K.  qr. 
as  was  given  in  the  report  of  18S0. 

iv— 3— 9  [April  2, 1844. 


TRANS.  ST.  LLiriS  ACAD.  SCIENCE. 

I +TT++  + 


iiiiiiii 

1 1 1 l+l 1+ 

o 

d 

1 

IN  ■  iiiiisii 

1 ■ +++ 1+11+ 

1 

! 

■sx.a 

1 

i 

iggsigii 

i 

w 

d  »  OV  Ol  Ol  Ol  OJ  O) 

1» 

•5 

+ 

1 

!i!iii!i 

1 

^    ++i  iT+++ 

./:-/:.  —  ic  o  ./:  o  -T    i  i- 

" 

Q 

1 

NIPHBR — 5***  ANN.  REP.  MAGNETIC  SURVEY  OF  MISSOURI.     525 

The  value  of  P^  as  determined  in  the  first  of  the  tables,  gives 

P 
fbr  the  value  of  i -^  the  values 

P  , 

^    —  p-  =-    0-9946         log    =-   9-99766 

P 


1^^       \2    ""    ^-9930  I0&    ■"    9*99695 

These  values  were  used  in  the  reduction  of  the  deflection  series 
made  for  the  determination  of  the  magnetic  moment  of  magnet 

In  the  second  table,  the  decrease  (a)  in  the  value  of  log  tn  is 
determined,  and  it  is  found  that  for  the  summer  of  1882,  and  at 
a  temperature  of  80.7,  the  value  of  (a)  is 

~Q'02113    ^    _Q 
2032 
or  logW    =-    9.88416    +    O.000.009    ^' 

where  d  is  estimated  in  days  from  July  13.     The  value  of  log  m 
was  therefore  considered  constant  during  the  summer. 

In  all  of  the  intensity  determinations  the  time  of  vibration  was 
determined  by  means  of  a  Waltham  watch  belonging  to  Mr. 
Ringling.  This  watch  had  been*  cleaned  just  before  leaving  St. 
Louis,  but  it  had  not  been  rated.  The  error  of  the  watch  was 
determined,  at  intervals  during  the  summer,  by  comparison  with 
clock-beats  from  the  observatory  of  Washington  University, 
transmitted  daily  to  the  telegraph  lines  of  various  railways  in  the 
State.  Its  rate  during  the  summer  was  a  loss  of  20  seconds  per 
day,  fluctuating  however  between  17  and  22  seconds.  The  cor- 
rection on  the  time  of  vibration  was  +  0.00,6  second  at  all  the 
stations,  the  time  of  vibration  at  the  stations  not  varying  suffi- 
ciently to  change  the  value  of  this  correction.  The  effect  of 
neglecting  this  correction  altogether  would  be  equivalent  to  the 
effect  of  an  error  of  half  a  degree  in  temperature. 

The  intensity  determinations  were  all  made  with  magpiet  C^  in 
the  University  declinometer,  C ,  7  being  used  as  a  deflected  mag- 
net. The  moment  of  inertia  of  C^  was  obtained  from  the  table 
given  in  the  4th  report.*    The  values  for  H  are  not  corrected  for 

♦  Trans,  vol.  iv.  No.  3,  p.  468. 
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the  effect  of  magnetic  brass-work  of  the  magnetometer.  This 
correction  is  given  in  the  4th  report,  p.  472. 

The  observations  for  inclination  were  not  very  satisfactory,  as 
the  axes  of  the  needles  were  both  bent  during  the  early  part  of 
the  summer. 

The  following  observations  for  meridian.,  by  equal  altitudes  of 
the  sun,  were  made.  The  method  of  reduction  has  been  ex- 
plained in  previous  reports. 

Sun  Observations  for  Meridian. 


Station. 


Little  Auxvasse  Cr. 
Honan's 


Date. 


O 


o 


June  30 
July  30 


5 

2 


Mean  Time  of  Series. 

A.  M. 

P.M. 

Am      tH,       Sm 

936  58 

9  38  25 

A.   m,   S. 

2    32    40 
2    23    18 

>HA+An 


dtg,    m. 
244  56.7 
176  38.5 


log  J  d'\ 

a.  c.  log  cos 

a.c.  Ingsin/ 

Cor. 

South  reads 

Matk  reads 

Az.  of  Mark. 

I.67II2 
2.23805 

0.10777 

O.I  1660 

0.21992 
0.23384 

4- 08 
+  3-2 

244**57'-5 
176  41  .7 

l8o°02'.0 
180  OX  .2 

S.  64<»55.5  E. 
S.    3  195 W. 

Polaris  Observations  for  Meridian. 


Station. 


Daviess  Co.,   Sta.  129' 

Amick's 

tk  ,,.., 

Princeton 

(t  

Ward's.....*... 

Unionville 


(( 


Sticklerville 


ti 


Harris's 


Lat.  0. 

40^04' 

40    13 

t( 

40    24 

40    27 
40    29 

40   09 

i( 

39    53 


Alt.  k* 


39°  42^.5 

39  34  o 

39  46  .0 

39  58  -o 

40  05  -o 
40  48  .0 
40  12  .5 

40  45  -5 

39  37  o 

39  46  -5 

40  25  .ot 


Polar  D./. 


i<>i9/.3 


i  Sum=S. 


40**  32/. 9 

40  33  -I 

40  39  .2 

40  50  .6 

40  54  .2 

41  17  .2 
41  Co  .4 
41  16  .9 

40  32  -7 

40  37  -4 

40  48  .6 


*  The  altitudes  are  all  corrected  for  refraction. 

t  This  altitude  was  recorded  40**  36'.a  It  should  have  been  40^  a6',  as  waa  deter- 
mined at  the  next  station  (Shelbyville)  by  an  observation  made  the  same  time  intenral  after 
elongation. 
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INCLINATION,  OR  DIP. 


yeedU  Nu  .^. 


Marked  End 


STATION. 


North.         South. 


Means   by  Polarities. 


Series  I.    Series  II. 


;  Resulting 
I      Dip. 


Kirkwood* G8«59;.9 

Goebel's 68  53  A 

Linn.. 68  35  .0 

Little  AuzvasseCr'k.  68  50  .6 

Centralia.. ,69  2(»  .2 

Moberly 65  25  .2 

Mercyvllle.- 69  54  .4 

Linneus 69  51  .4 

Wolfort*8» 70  41  .2 

Klnifston 70  04  .8 

Maysville..... '69  34  .4 

Albany « 70  04  -6 

Bethany 70  04  .9 

Trenton 70  04  .8 

Princeton 70  13  .6 

UnlonviUe i70  23  .6 

Milan ^70  05  .8 


.8 


66«»44;.9 
69  18  .1 

68  58 

69  19 
69  48  .2 

69  45  .4 

70  07 
70  10 

07 


.0 

.0 
.4 
.4 
.9 
.4 
.0 

70  24  .8 
70  30  .0 
70  05  .4 
70  27  .9 


71 
70  15 

69  51 

70  25 
70  29 


(J9^0l » 
68  58 
68  39 

68  54 

69  44 
()9  30 
09  57 

69  53 

70  84 
70  05 

69  33 

70  08 
70  12 
70  04 
70  16 
70  20 
70  10 


.106^48 1. 8 
.6  69  12  .S 


.0  68 
.5  69 
.6  69 
.169 
.0  70 
.0  70  08 
.9,71  13 
.2I7O 
.8  69 
.8  70 
.0170 
.470  25 
.270  27 
.6'VO  08 
.2i70  23 


54 
15 
29 
37 
04 


14 
52 
21 
21 


.7 
.6 
.6 
.8 
.8 
.5 
.7 
.8 
.5 
.2 
.9 
.2 
.4 
.4 
.4 


*  Some  error. 


Needle  No.  •}. 


Date. 


67"=*52 » 

.4  June  17 

69  05 

(( 

22 

68  46 

•»i 

4i 

27 

69  Oi) 

.0 

4i 

30 

69  37 

.2iJuly 

6 

69  35 

.3' 

(( 

7 

70  00 

.9 

ii 

11 

70  00 

.4 

44 

16 

70  54 

.3 

i. 

20 

70  KT 

.1 

44 

22 

69  43 

.2 

44 

24 

70  16 

.0 

44 

28 

70  16 

.9 

4» 

27 

70  14 

.8  Aiiir 

.  1 

70  21 

.8 

44 

2 

70  14 

.5 

a 

5 

70  16 

.8 

4i 

8 

STATION. 


Marked  End. 


North.         South. 


Means  by  Polarities.   ' 


Series  I. 


Series  II. 


Resulting 
Dip. 


Date. 


Kirkwood 

GoebePs 

Little  Aiixvasse  Cr'k. 

Moberly. 

Mercyville 

Linneus 

Maysville 

Bethany 

Trenton 


69*^34 » 
69  19 
67  34 

69  54 

70  24 
70  21 
70  03 
70  52 
70  35 


.7  69^15^.7 
.I168  48  .4 


.8^68  43 

.8  69  18 

.6 

.5 

.5  69  30 

.9  69  59 

.6  69  55 


69  36 
69  45 


.8 
.8 
.4 
.2 
.5 
.8 
.9 


70  39 '.5 
68  15  .8 
68  23  .5 

68  44 

69  04 
69  OS  .8 

69  33  .2 

70  27 
70  07 


.3 
.4 


.8 
.4 


68*'!  0' 

.9 

69  51 

.6 

69  55 

.1 

70  29 

.3 

70  66 

.6 

70  57 

.8 

70  00 

.8 

70  24 

.9 

70  24 

.2 

69^25 ». 2 
69  03  .7 
69  09 

69  36 

70  00 
70  03 

69  47 

70  26 
70  16 


.3 

.8 
.5 
.4 
.0 
.4 
.8 


June  17 

-    22 

'•    30 

July    7 

-11 

16 

24 

27 

Aug.  1 


44 
44 
44 
44 
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On  the  Expression  of  JSlectricaZ  Resistance  in  Terms 

of  a  Velocity. 

By  Francis  E.  Nipher.* 

If  a  spherical  shell  of  radius  r  be  charged  with  Q  units  of  elec- 
tricity, the  density  of  electrification  being  p ,  the  force  dP  over 
any  element  ds  of  its  surface  will  be  3  n  p^ds.  This  force  is  di- 
rected radially  outward,  and  is  due  to  the  action  of  the  electrifi- 
cation Q  on  the  quantity  pds  upon  the  element. 

If  the  radius  r  be  diminished  to  r',  the  energy  of  the  electri- 
fication will  increase  if  Q  remains  constant,  this  increase  in 
energy  being  due  to  work  done  on  the  sphere  by  some  external 
source,  causing  the  sphere  to  collapse.  If  the  element  ds  sweeps 
through  a  distance  dr^  the  stored  energy  will  be 

dB^dFdr  .        -        .        (i) 

in  which  both  dF  and  dr  are  essentially  negative. 

Substituting  in  (i)  the  above  value  of  dF  and  remembering 

e 

47r  r'' 

and  ds  =  r^  dt^  ^ 

where  dio  is  the  solid  angle  subtended  by  the  element  ds^  we  have 

where  one  integp'ation  is  carried  over  the  surface  of  the  sphere, 
an  J  the  other  is  carried  inwards  between  the  limits  r  and  r' . 
Performing  the  integrations,  we  have 

But  —  -^  is  the  energy  of  a  sphere  of  radius  r' ,  charged  with 

Q  units  of  electricity,  and  hence  the  potential  of  the  sphere  on 
itself  between  the  limits  r  and  r'  is  equal  to  the  difference  in  its 
initial  and  final  energy. 

If  the  sphere  were  connected  with  the  ground  by  a  wire  of  re- 
sistance (/?),  the  radius  (r)  might  be  changed  in  such  a  manner 

*  Read  March  17th,  18S4. 


that  P  =  _^2 


or 
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as  to  preserve  the  potential  (  V)  constant.  In  this  case  a  current 
of  constant  intensity  would  flow  through  the  wire,  and  as  V^  -^ 
it  is  clear  that  r  must  change  at  a  uniform  rate,  or 

^_/'_/     ...     (3) 

where  /'  —  /  is  the  duration  of  the  operation.     Further, 

F=  --  =  -^ =  4^rp 

r  r  ^ 

and  y 

p  = ; 

^^^^^  dB^dFdr=2TT  p^dsdr^^  drdti , 

Stt 

B-B'^-^/fdrd<.^  —  {r^rf)        -  -  (4) 

This  is  the  stored  energy  during  the  operation.  But  the  energy 
of  the  electrification  at  first  was  i  r  F^,  and  at  the  end  is  i  r'V^^ 
so  that  there  has  nevertheless  been  a  diminution  of  energy  of 

It  appears  that,  under  conditions  of  our  experiment,  the  sphere 
has  less  energy  at  the  close  of  the  experiment  than  at  the  begin- 

ning  by  a  quantity  —  (r — r'),  while  the  equal  energy  repre. 

sented  by  the  potential  of  the  electrification  on  itself  was  added. 
The  total  energy  lost  by  the  shell  was,  therefore, 

jB^   V^{r  —  r')         -         -         .         (6) 
The  current  in  the  wire  was,  by  Ohm's  law, 

dt  /?  ♦ 

hence  ^       _.        V 

and  hence  the  energy  of  the  current  during  the  operation  was 

y2 

or  by  (3),  jj^r.lZl^  ...         (7) 

The  expressions  (6)  and  (7)  must  be  equal  to  each  other,  and 
bence  /?t;  =  i  ,        or       /?  =  —   , 

where  v  is  the  constant  velocity  of  each  point  in  the  surface  of  the 
shell  during  the  operation. 
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Notes  about  the  Structure  and  Classification  of 

the  Pentremites. 

By  G.  Hambach. 

Mr.  Carpenter,  in  criticising  my  paper  on  the  Anatomy  of  the 
Blastoidea,  not  only  expresses  great  doubts  as  to  the  correctness 
of  my  statements,  but  has  the  assurance  to  refer  the  results  of  my 
observations  to  a  "  wonderful  power  of  imagination."  In  reply 
to  this  I  will  say  the  following : 

Mr.  Carpenter  says  on  p.  419  of  his  paper,*  I  had  figured  and 
described  a  section  of  a  ray  of  Granatocrinus  Norwoodi^  but,  in 
spite  of  all  advantages  for  examining  beautiful  specimens,  even 
the  original  which  served  for  my  description,  he  is  at  a  loss  to 
understand  the  meaning.  If  Mr.  Carpenter  will  go  to  the  trouble 
of  reading  my  little  paper  carefully,  he  will  be  convinced  that  the 
figures  were  not  taken  from  Granatocrinus  Norwoodi^  but  that 
I  distinctly  said,  "  at  least  in  the  typical  ones,  as  Pentremites 
Jlorealis^  sulcatus^  pyriformis^  etcJ' 

My  Fig.  9,  on  plate  A,  represents  an  oblique  section  through 
a  fork  piece  and  ambulacral  field  of  P,  sulcatus^  Fig.  14  an  inte- 
rior view  of  the  same.  Fig.  16  an  interior  view  of  an  ambulacral 
field  alone.  Both  figures  are  taken  from  P.  sulcatus^  and  show 
the  longitudinal  furrow  of  the  lancet  piece  very  well,  which  has 
been  already  observed  and  described  by  Roemer,  p.  i3.f 

As  to  the  second  statement  he  makes,  that  of  having  examined 
the  original  serving  me  for  my  description,  I  must  doubt  very 
much  the  possibility  of  this,  as  I  never  send  one  of  my  type  spe- 
cimens away  or  missed  them  out  of  my  collection. 

That  the  lancet  piece  is  perforated  by  a  very  fine  canal  through 
the  centre,  in  its  whole  length,  was,  so  far  as  1  know,  first  de- 
scribed by  me,  and  not  by  Mr.  Rofe  ;  for  he  takes  it  to  be  a  suture, 
meaning  that  the  lancet  piece  was  composed  of  two  pieces.  Mr. 
Wachsmuth  does  not  describe  or  figure  the  same  in  his  "  Palseo- 
crinidea,"  Part  I.,  but  it  is  figured  in  Part  II.,  after  I  had  drawn 
attention  to  it.     This  canal,  as  already  stated,  is  easily  seen  by 

*  "  On  certain  Points  in  the  Morpholo^  of  the  Blastoidea/'  Annalt  and  Magauint  of 
Natur«d  History  for  Deceinberi  1881 . 

t  "Monographie  der  Blastoideeo,  185a,"  and  "Archiv  fUr  Naturgeschichte,"  Jahrg. 
xvii.  Bd.  I. 
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etching  the  surface,  or  by  making  a  cross-section  through  an  am* 
bulacral  field,  and  is  still  more  frequently  preserved  than  I  first 
anticipated.  Further  investigations  prove  that  these  canals  are 
only  the  radiating  rays  of  a  pentagonal  ring  surrounding  the  cen- 
tral orifice.     In  other  words,  the  base  portion  of  the  deltoid  piece 

• 

is  likewise  perforated  transversely  about  midways,  also  the  little 
process  on  the  anterior  base  portion  of  the  lancet  piece,  from 
where  this  canal  runs  downwards  to  the  apex  of  the  ambulacral 
field.  This  arrangement  contradicts  ihe  existence  of  those  so- 
called  ovarian  pores  of  Billings*  and  makes  it  an  impossibility 
for  them  to  be  seen  ;  for,  if  they  should  be  seen,  it  is  necessary  to 
cut  away  a  considerable  portion  of  the  summit.  As  these  canals 
are  perforating  entirely  solid  calcareous  substance  and  apparently 
in  no  direct  communieation  with  the  hydrospiric  sac,  I  suppose 
that  they  served  for  the  reception  of  the  nervous  system. 

The  *'  chief  novelty,"  i.  e.  sublancet  plate  or  subambulacral 
plate — although  confirmed  by  Mr.  Carpenter — I  must  deny 
the  existence  of,  and  would  advise  Mr.  Carpenter,  before 
making  such  assertions,  to  examine  the  matter  more  care- 
ftilly ;  for  the  truth  of  the  matter  is,  that  there  is  no  such 
thing  as  a  sublancet  plate,  and  what  has  been  taken  for  it 
is  only  the  upper  blade  of  the  hydrospiric  sac,  or  the  calcare- 
ous substance  from  the  duct  above  it  (see  Fig.  i )  ;  because  imme- 
diately under  the  lancet  plate  lies  a  duct  or  vessel  (as  already 
Fiff'  1.  described    in  my  paper),    and  under  this    the 

hydrospiric  sac.  I  hardly  deem  it  necessary  to 
give  a  definition  of  the  difference  between  the 
above-named  organ  and  a  sublancet  plate,  which 
latter  could  only  mean  a  something  like  the  lan- 
cet plate,  only  underlying  it.  The  calcareous 
substance  which  is  frequently  found  to  fill  out 
transveksb  section  the  duct,  or  the  upper  blade  of  the  hydrospiric 

OF  A  RESTORED    AM-  1    •     1       •  ^1  1  1  ^L  1  • 

BULACRAL  field:— sac,  which  IS  smooth   and  overlays  the  plicas^ 

a,  tentacle  ;*,  hydro-  •    i        j  x      ^i  'a*  r  i_       •         i. 

spiricsac;  r,  intep- may  mislead  to  the  supposition  of  having  here  a 
Scnii^rdri,^pJ)raI  sublancet  plate.  The  duct  has  been  already  de- 
the?anccTpil^7 A,  scribed  in  my  paper,  p.  7,  and  the  passage  3,  in 
{^"rSSgife'sam^^^  Wachsmuth's  Fig.  4,  pt.  i.,  of  his  PalaBOcrinoidea, 
.,  nervous  (?)  canal,    jg  nothing  more  than  a  fissure  between   two  hy- 


*  Palasozoic  Fossils,  vol.  ii.,  part  i.,  p.  loa,  Fig.  63. 
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drospiric  sacs  for  the  passage  of  this  duct  to  facilitate  a  connec- 
tion with  the  (Esophageal  ring  underlying  the  annulus  centralis. 
The  hydrospiric  sac  runs  from  the  apex  of  the  ambulacral  field 
to  the  summit,  where  it  terminates  ;  its  plicas  rest  in  correspond- 
ing plicas  of  the  plicated  lateral  expansion  of  the  deltoid  piece,  and 
do  not  unite  into  one  tube  with  the  adjoining  ones  as  described 
and  figured  by  Billings.*  The  shape  in  which  these  hydrospiric 
plicas  are  found,  as  well  as  the  difference  in  color  between  them 
and  the  adjoining  opaque  calcareous  substance  of  the  shell,  to- 
gether with  the  physiological  function  ascribed  to  them  (respira- 
tory according  to  Billings),  denote  the  once  elastic  nature  of  these 
organs  as  well  as  of  the  tentacles,  which  communicate  with  the 
hydrospiric  sac  through  the  poral  openings,  and  not  with  any 
ovarian  tube  as  Mr.  Carpenter  tries  to  misrepresent  my  statement. 
They  form  in  their  collapsed  state  the  supplementary  poral  plates 
of  Roemer,  which,  to  the  great  surprise  of  Mr.  Carpenter,  are 
actually  found  preserved  in  an  open  condition  from  the  Carbonif- 
erous period  to  the  present  time.  Neither  do  I  ignore  any  facts 
given  by  Rofe,  Billings,  Wachsmuth,  or  others,  if  they  prove  to 
be  such ;  but  in  this  case  the  marginal  pores  along  the  ambula- 
crum do  not  lead  into  an  ovarian  tube,  as  stated  above. 

Likewise  is  the  zigzag  plicated  integument  preserved  which 
covers  the  ambulacral  field,  incredible  as  this  may  seem  to  Mr. 
Carpenter,  whose  incredulity  however  is  no  evidence  to  the  con- 
trary. Roemer's  figure  and  description  of  Pentremiies  crenu- 
laius  do  not  contradict  my  statements,  as  the  Doctor  does  not  say 
anything  in  regard  to  this  crenulation  in  particular;  but,  on 
the  contrary,  the  ambulacral  field  which  is  marked  e  in  Roe- 
mer's  Fig.  2  on  Plate  I.  of  his  "  Monographic  der  Blastoideen" 
indicates  the  existence  of  a  layer  or  integument  covering  the  same 
(although  not  described  as  such).  The  sutures,  or  at  least  the 
longitudinal  sutures  between  lancet  and  foral  pieces,  would  be 
visible  if  it  was  only  a  surface  ornamentation  of  the  calcareous 
shell  as  supposed  by  Mr.  Carpenter,  which  is  however  not  shown 
in  the  figure  cited,  nor  is  this  suture  visible  in  entirely  well  pre- 
served specimens,  of  which  I  possess  more  than  one  in  my  col- 
lection. Still  more,  I  have  specimens  where  a  partial  compres- 
sion of  an  ambulacral  field  has  taken  place,  causing  a  distortion 

*  Loc.  cit.  p.  loa,  Fig^.  60. 
iv — 3—  I O  [  Apri*  18,  1884. 
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of  the  integument  so  that  the  parallel  running  plicas  are  bent  to 
a  sigmoid  form  without  making  any  of  the  sutures  between  lancet 
and  poral  pieces  visible,  while,  if  they  were  only  surface  ornamen- 
tations, they  would  appear  in  a  right  angle  opposite  to  each  other 
and  showing  the  sutures.  Or,  how  would  Mr.  Carpenter  explain 
the  presence  of  those  large  and  strange  bodies  in  the  interior  of 
the  calyx,  which  are  frequently  found  in  entirely  perfect  and 
undisturbed  bodies,^  if  the  acute  points  of  the  integument  were 
not  flexible?  Such  and  similar  specimens,  I  should  think,  would 
afford  sufficient  proof  of  the  correctness  of  my  assertion. 

"  It  is  very  singular,"  says  Mr.  Carpenter,  that  I  do  not  "make 
the  slightest  mention  of  the  minute  plates  which  have  been  de- 
scribed by  so  many  authors  as  covering  in  the  ambulacral  furrows 
•of  the  Blastoids."  It  is  true  I  did  not  speak  about  them,  for  the  sim- 
ple reason  that  I  always  found  them  in  such  a  form,  or  condition, 
•as  to  make  on  me  the  impression  that  they  were  mere  accidental 
coverings,  nor  did  I  see  any  good  reason  for  their  presence. 

Shumard's  original  specimen  of  Pentretmies  Joy/,  which  was 
figured  by  F.  B.  Meek,*  and  is  now  in  the  collection  of  the  Wash- 
ington University,  proves  to  have  only  a  covering  of  minute  calc- 
spar  crystals  on  the  summit,  leavings  of  the  surrounding  matrix, 
which  could  easily  be  removed  by  applying  a  moist  camel's- 
hair  brush  to  them.  The  specimen  figured  by  Mr.  Wachsmuth-t 
also  a  representation  of  the  above-named  species  (according  to 
his  statement),  is  not  reliable,  as  Shumard's  description  of  Pen^ 
tremites  Sayi  differs  very  materially  from  that  represented  by 
him ;  but,  as  both  are  to  represent  one  and  the  same  species, 
one  must  necessarily  be  an  incorrect  one,  and  in  this  respect  I 
think  Prof.  Meek  deserves  as  much  confidence  as  Mr.  Wachs- 
muth.  My  specimens,  which  show  a  similar  covering  as  in  this 
last  named  figure,  prove  that  the  covering  consists  only  of  frag- 
ments of  broken-up  pinnulaB  which  were  washed  into  the  ambu- 
lacral furrows  and  remained  there. 

The  minute  plates  of  Pentremites  conoideus  described  and  fig- 
ured by  Shumardl  are  copied  by  Billings,§  with  only  the  ovarian 
pores  added  to  it  (according  to  Billings'  own  statement).     The 

*  G.  C.  Swallow,  Gcol.  Survey  of  Missouri,  1855,  PI.  B,  Fig.  i  c, 

t  Palseocvinoidea,  Pt.  ii.,  iSSi,  PI.  xiz.,  Fig.  3. 

X  Trans,  of  the  Academy  of  Science  of  St  Louis,  vol.  i.,  1856-60,  PI.  9,  Fig.  4. 

%  Loc  cit  p.  109,  Fig.  63. 
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original  specimen  of  this  description  and  figure  is  also  now  in  the 
collection  of  the  Washington  University,  but  it  does  not  show 
anything  of  the  remarkable  structure  represented  in  the  figure. 
It  is  a  specimen  from  Spergen  Hill,  Ind.,  and  a  number  of  speci- 
mens from  the  same  locality  as  well  as  those  from  Greencastle, 
Ind.,  also  a  small  variety  found  in  the  upper  layers  of  the  Chester 
or  Kaskaskia  limestone,  frequently  present  the  same  appear- 
ance— which,  however,  is  due  to  the  oolitic  character  of  the  rock 
in  which  they  are  imbedded.  This  induced  me  to  call  them 
"  ovulum-like  bodies."  Now,  if  Mr.  Carpenter  could  explain 
the  nature  of  these  small  ovulum-like  bodies,  or  the  origin  of 
the  so-called  Oolitic  limestone,  he  at  once  would  know  what  kind 
of  ovum  I  had  reference  to,  and  would  probably  know  also 
whether  it  were  partly  or  wholly  hatched.  On  the  other  hand, 
he  would  greatly  assist  the  science  of  Lithology,  forasmuch  as  I 
know  this  question  is  not  yet  satisfactorily  explained  ;  as  to  the 
Bryozose,  I  found  they  are  fragments  belonging  to  the  genera 
J^enestella^  Polypora^  and  others,  also  common  in  this  formation. 
Besides  these  two  different  forms  covering  the  summit  and 
more  or  less  the  ambulacral  furrows  of  the  Pentremites  which 
were  first  described  by  Dr.  Shumard  and  subsequently  by  other 
authors  (and  now  again  by  Mr.  Carpenter,  certainly  without  any 
improvement  in  the  description),  there  is  still  another  form  men- 
tioned by  Dr.  Shumard*  as  roofing  in  the  summit  of  the  calyx, 
but  not,  as  misrepresented  by  Mr.  Carpenter,,  is  this  cone-shaped 
integument  observed  on  P^  Norwoodi;  however,  I  do  not  mean 
Fig,  2.  to  say  that  this  and  similar  other  species  were 

never  in  the  possession  of  such  an  organ.     The 
only  species  on  which  Dr.  Shumard  observed  the 
the  same,  was  a  specimen  of  P,  sulcatus  Roemer 
(see  Fig.  2).     It  is  so  seldom  found  preserved, 
that,    in  thirty  years*  collecting,    during   which 
Pkntrbmxtbs  sul-   ^^"^^  ^  collected  at  one  locality  more  than  6,000 
tubuiarpy°am°il  speci^^ens,  I  found  Only  two  Specimens  having 
on  the  summit.       ^^jg  conc-shapcd  body   preserved.     As   already 
stated.  Dr.  Shumard  was  the  first  one  who  made  mention  of  it, 
but  his  description  is  insuflicient  and  incorrect ;  so  that  the  true 


*  Transactions  of  the  Academy  of  Science  of  St.  LouiSi  vol.  i.,  i8$6-<So,  p.  HS^*    -^^  ^^^ 
place  Dr.  Shumard  also  confounds  Blaacrinus  Vemeuilii  Roemer  with  PtmtremiUs, 


542  TRANS.  ST.  LOUIS  ACAD.  SCIBNCB. 

condition  and  nature  are  not  sufficiently  known.  It  consists  of 
little  tubes  running  parallel  with  each  other  and  roofing  in  the 
summit  of  the  calyx  in  a  conical  shape  (but  not  the  central  open- 
ing). They  protrude  through  the  same  apertures  in  which  the 
hydrospires  terminate  ;  there  are  about  five  of  these  tubes  to  each 
aperture,  which  seem  to  correspond  with  the  plicas  of  the  hydro- 
spiric  sac,  and,  if  they  extend  down  into  the  interior  of  the  calyx^ 
as  I  suppose  they  do,  then  the  only  space  which  could  have  been 
occupied  by  them  is  below  the  hydrospiric  sac  and  between  the 
plicas,  because  they  are  isolated  tubes  and  consequently  not  a 
continuation  of  the  hydrospires.  This  would  explain  the  neces- 
sity of  the  solid  support  of  the  plicas,  which  was  undoubtedly  to 
prevent  an  obstruction  in  the  passage  of  these  tubes,  which  I  take 
to  be  the  ovarian  tubes. 

In  regard  to  the  relationship  of  Echinus  and  Pentremites,  I 
would  say  that  it  seems  quite  strange  to  seek  for  their  nearest 
allies  among  the  Crinoideae  ;  nevertheless  dhey  have  been  regard- 
ed and  classified  as  a  suborder  to  Crinodese,  even  Bronn  in  his 
"Klassen  und  Ordnungen  des  Thierreichs"  puts  them  below  the 
Crinoideae,  as  was  done  by  most  ot  the  authors  before,  and  is  still 
done  by  others,  although  Say  remarks  already,  that  "  in  a  natural 
series  these  bodies  constitute  the  link  between  the  Crinoideae  and 
the  Echinidae."*  And  Mr.  Carpenter  certainly  cannot  point  out  a 
Crinoid  which  bears  a  stronger  resemblance  to  a  Pentremite  than 
a  Pentremite  does  to  an  Echinus,  except  those  forms  which  ought 
to  be  classified  more  properly  with  the  Blastoidea,  as  for  instance 
Stephanocrinus,  etc.  This  is  especially  true  if  we  divide  the 
test  into  two  halves,  as  could  be  done  in  Pentremites,  showing  a 
striking  analogy  with  Echinus.  That  portion  which  I  had  termed 
"dorsal  half*  should  perhaps  have  been  called,  better,  "apical" 
or  '*ambulacral  system";  it  would  correspond  to  the  ocular  plates 
and  ambulacral  field  in  Echinus^  and  consists  of  deltoid  pieces 
and  ambulacral  field  in  Pentremites.  The  ventral  portion  per- 
haps also  had  better  be  called  actinal  or  interambulacral  system, 
and  would  correspond  to  the  genital  plates  and  interambulacral 
field,  and  consist  of  basal  plates  and  fork  pieces  in  Pentremites. 
The  growth  of  these  two  systems  took  place  always  on  the  apices 
or  uppermost  parts  of  the  plates,  having  the  centre  or  basis  of 

*  Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  vol.  iv.,  1815,  p.  393. 
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their  development  for  the  one  in  the  deltoid  pieces,  and  for  the 
other  in  the  basal  plates  or  pelvis  (see  Fig.  3).  The  most  essen* 
tial  difference  between  Echinus  and  Pentremites  is,  that  the 
latter  is  supported  by  a  fixed  column,  and  that  all  openings  are 
found  on  the  summit  and  formed  by  the  apical  system,  whereas 
the  main  resemblance  with  the  Crinoidea  lies  in  the  column,  and, 
if  you  will,  in  the  pinnulae  ;  whereas  mouth,  ovarian  openings(  ?), 
ambulacral  field,  with  its  tentacles  and  general  shape,  reminds 
'"'e-J-  one  more  of  Echinus  or   Astroidea  than  of 

Crinoidea  or  Cystoidea.     Even  the  spines  of 
the  urchin  are  apparently  not  missing ; — for  I 
have  a  well  preserved  specimen  of  Pentrt' 
mites  granulatus  Roemer  ^  Granatocrinus 
cidariformis   Troost,  ou    which    the    coarse 
granules  show  very  distinct    sockets  for  tlie 
articulation  of  spines(  ?).    Should  further  dJs- 
PuTTHMiTBi  lULCATus,  coverlcs  Confirm  this  view,  then  this  species 
roeni'oS  Uw*c»i«'''o|  might  be  removed  from  the  genus  Pentremi- 
^l^^tcm' jfic srowtii  tes  oxi  account  of  its  spines,  but  for  the  pres- 
£7 diflmnt  shadei'.'^"'    ent  it  better  remains  with  them. 
Now,  a  few  words  about  the  proposed  new  classification  of 
Mr.  Carpenter.     He  says,  "  the  basis  of  the  classification  which 
we  have  been  led  to  adopt,  is  the  morphology  of  the  hydrospires 
and  of  their  external  openings,  the  so-called  spiracles,"  etc.* 

The  general  rule  which  governs  the  classification  of  our  fossil 
£chinodermata,  is  the  difTerence  in  the  number  and  composition 
of  pieces  forming  the  exoskeleton.  But,  contrary  to  this  rule, 
Mr.  Carpenter  considers  the  hydrospires  as  very  characteristic 
*  and  of  much  systematic  value,  although  I  believe  he  agrees  with 
Billings  in  considering  them  respiratory  organs.  Admitting  this 
view  to  be  a  correct  one,  and  considering  the  difference  in  the 
form  in  which  we  find  them  preserved,  we  have  to  admit  that 
they  belong  to  the  softer  and  interior  organs  ;  besides,  they  are 
so  subject  to  abnormal  developments  (see  Fig.  4)  that  it  would 
be  hard  to  say  which  was  normal  or  which  abnormal — a  condi- 
tion which  has  already  been  observed  by  Rofe ;  and  for  this,  tf 
for  no  other  reason,  we  have  to  reject  them  as  not  possessing  any 
chsracteri sties  of  systematic  value. 

•  AddiJi  and  MiKSiines  at  NUunl  Hlatory,  April,  1881,  p.  114. 
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Now,  if  we  consider  the  second  point,  i.e.  tlie  external  open- 
ings, the  so-called  spiracles,  we  will  find  tliat  Mr.  Carpenter  Is 
very  inconsequent  in  his  argument ;  for  he  says,  "  mere  difTer- 
ences  in  the  relative  sizes  of  the  calyx  plates  are  of  very  little  sys- 
tematic value,"  etc.  But,  it  seems,  Mr.  Carpenter  foi^ets  that 
the  ditTerences  in  the  external  openings  are  caused  by  the  very 
differences  in  the  relative  sizes  of  the  deltoid  and  lancet  pieces  ; 
or  does  he  mean  to  intimate  that  these  pieces  do  not  belong  to  the 
calyx  plates.'' 

Still,  if  we  suppose  such  a  classification,  according  to  the  dif- 
ferences in  the  spiracle  openings,  was  desirable  and  necessary, 
we  could  only  (according  to  their  external  aspect  and  arrange- 
ment) divide  them  into  three  divisions,  viz.;  The  first  division 
would  comprise  all  those  species  in  which  the  horizontal  portion 
of  the  deltoid  piece  is  very  narrow,  the  sinus  to  both  sides  in  the 
deltoid  and  lancet  pieces  comparatively  large,  and  so  surrounded 
by  the  zigzag  plicated  integument  that  two  of  the  so-formed  open- 
ings appear  externally  only  as  one  (see  Fig.  5,  a).  This  division 
would  embrace  such  species  as 

Penlnmile%  fiorraiit  Say. 

"  salcalus  Roemer, 

tyrijormit  Say, 
"  Wortkeni  Hall, 

"  Reinviardlii  Troost, 

and  others. 

The  second  division  would  comprise  all  those  species  in  which 
the  deltoid  pieces  arc  very  broad,  the  lancet  pieces  very  narrow, 
and  the  sinus  for  the  formation  of  the  spiracle  openings  in  both 
deltoid  and  lancet  pieces  very  little  ;  the  zigzag  plicated  integu- 
ment corresponding  to  the  narrow  ambulacral  field  is  not  wide 
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enough,  so  as  to 


lund  these  openings  fully,  hence  they  have 
to  remain  separate,  or,  in  other  words,  where  we  have  ten  dis- 
tinctly visible  openings  (see  Fig.  5,  b).  This  division  would  em- 
brace species  as 

PtKlr*>»ittt  mclo  Owen  &  Shumard, 
"  Sayl  Shumard. 


Roitneri  Shurnsrd, 

»>,  Me«k  &  Worthen, 
s  Roemer, 


Ungton 


and  others. 

The  third  division  would  comprise  all  those  species  in  which 
the  deltoif*  pieces  are  perforated  (see  Fig.  5,  c),  because  the  lan- 
cet pieces  do  not  reach  far  enough  to  the  summit  to  enter  into 
the  composition  of  the  spiracle  openings.  This  division  would 
embrace  species  as 

PtntrtmiUt  Norvioodi  Owen  &  Shumard, 
"  Dirbitnth  Sowerby, 

"  tllipticttt  Sowerby, 

and  others. 

The  circumstance  of  having  the  deltoid  pieces  perforated  may 
make  it  desirable  to  separate  this  division  from  the  genus  Pen- 
tremites,  but  then  the  name  Granatocrinus  ought  not  to  be 
chosen,  as  has  been  done  by  some  of  our  American  writers  and 
now  repeated  by  Mr.  Carpenter,  as  it  will  confuse  matters  rather 
than  make  them  more  clear.  The  type  specimen  for  which  Dr. 
Troost  proposed  the  generic  name  Granatocrinus,  \%  Granatocri- 
nus cidart/brmis  Troost  ^  Pentremites  granulatus  Roemer. 
But  this  species  differs  very  materially  from  P.  Norvjoodii  Owen 
&  Shumard,  as  it  possesses  no  perforated  deltoid  pieces  (the  chief 
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characters  for  this  genus  according  to  Mr.  Carpenter),  besides 
other  peculiarities  in  the  ambulacral  field.  As  we  have  seen,  it 
is  mainly  the  deltoid  piece  which  causes  the  differences  in  the 
spiracle  openings,  and  these  pieces  are  subject  to  abnormal 
developments  almost  as  much  as  the  hydrospiric  sac*  I  see  no 
good  reason  to  separate  the  first  division  from  the  second,  be- 
cause the  number  and  relative  position  of  these  plates  to  each 
other  remains  the  same,  and,  as  differences  in  the  sizes  of  the  ca- 
lyx plates  (as  Mr.  Carpenter  remarks)  are  of  no  systematic  value, 
they  should  not  be  separated. 

All  described  Peniremites  (except  those  which  belong  to  the 
genus  Cadaster  or  Codonites)  can  easily  be  distributed  in  either 
one  or  the  other  of  these  three  divisions ;  it  is  therefore  impracti- 
cable to  divide  the  genus  Peniremites  into  four  or  five  new  gen- 
era, as  has  been  proposed  by  Mr.  Carpenter.  For  instance,  the 
^^'  ^'  difference  of  Troostocrinus  clavatus^  according  to 
Carpenter  =  Peniremites  clavatus  Hambach  and 
P,  pyrijormis  Say,  consists  mainly  in  the  different 
length  of  the  base  and  fork  pieces,  and  there  is  cer- 
tainly a  closer  relationship  between  these  two  spe- 
cies than  between  P.  clavatus  and  Reinwardtii  or 
iineatus.  P,  Maia  and  Leda  Hall  resemble  more 
Peniremites  conoideus  Hall  as  P.  Curtu's  and  Roe* 
meri  Shumard  or  angulatus  Phillips  and  granula- 
tus  Roemer.  The  difference  between  Peniremites 
Pailleiis  Reinwardtii^  clavatus  Ham.,  Woriheni^  bipyrami^ 
dalis^  obliquaius^  and  Woodmani^  consists  only  in  the  different 
development  of  the  calyx  pieces  and  illustrates  the  transition  from 
one  species  to  another  verj'  well,  but  show  no  greater  divergences 
than  there  exist  between  Peniremites  melo^  Sayi^  glaber^  Roe- 
meri^  granulatus  Roemer,  neglectus^  etc. ;  or  between  P.  flore' 
alis^  Pyri/ormis^  sulcaius^  elongaius^  hcmisphericus^  conoideus^ 
and  abbreviatus.  But  neither  one  of  these  divisions  possesses 
sufficient  permanent  characteristics  to  base  a  new  classification 
on,  nor  would  they  be  any  improvement  on  the  one  g^ven  by 


*  To  show  the  diversity  in  the  development  of  the  deltoid  pieces,  1  give  here  (see  Fi||^.  6) 
an  outline  figure  of  a  PentrrmiUs  Reinwardtii  which  has  on  one  side  the  deltoid  piece 
latendlj  expanded.  Besides  this,  I  have  a  number  of  other  anomalies  in  my  collection,  and 
Carpenter  himself  reports  of  one. 
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Roemer,  which  has  been  in  use  for  some  time,  whereas  the  insuf- 
ficiency of  Shumard's  will  speak  for  itself;  and,  as  long  as  we 
do  not  know  of  anything  better,  such  a  classification  should  be 
abandoned,  as  it  would  only  increase  our  nomenclature  with  un- 
necessary synonyms.  The  mere  recapitulation  of  what  has  been 
done  by  others  is  of  very  little  value,  even  if  a  different  termin- 
ology is  used  for  it. 

The  condition  of  life  was  undoubtedly  a  similar  one  through- 
out the  whole  class,  therefore  it  cannot  very  well  be  called  an 
arbitrary  assumption  to  suppose  the  presence  of  certain  organs 
with  the  same  physiological  functions  in  all  these  animals.  The 
absence  or  nondetection  of  either  one  of  them  is  cerfainly  due  to 
an  insufficient  state  of  pieservation ;  for  the  greatest  number  of 
specimens  of  those  species  is  found  in  an  im{>erfect  state  of  pre- 
servation, but  is  no  evidence  that  they  were  never  in  the  posses- 
sion of  them. 

The  exoskeleton,  i.e.  the  calcareous  parts  forming  the  calyx, 
as  also  the  relative  position  of  each,  is  the  same  in  all  Pentre- 
mites  as  well  as  in  those  recently  separated  from  them  (whether 
they  are  of  a  globose,  truncate  or  clavate  form,  with  small  or 
broad  ambulacral  fields),  and  is  certainly  of  far  greater  import- 
ance than  the  mere  softer  interior  organs  to  which  belong  the 
hydrospiric  sac  and  other  vessels.  The  calcareous  portion  of 
the  ambulacral  field  consists  only  of  lancet  pieces  and  poral  pieces. 

It  is  arbitrary  and  without  any  good  reason  to  form  of  a  cer- 
tain number  of  species  a  new  genus*  because  their  base  plates 
are  small  and  depressed  or  elongated,  or  having  a  narrow,  short 
or  long  sinus  in  the  fork  pieces,  which,  if  such  is  the  case,  must 
necessarily  give  a  different  aspect  to  the  individual,  and  cause 
them  to  be  respectively  either  globose,  elliptical,  pyriform,  or 
clavate,  which  forms  are  met  with  in  both  those  having  a  broad 
or  narrow  ambulacral  field.  The  number  of  hydrospiric  plicas 
can  hardly  be  of  any  consequence  as  shown  above.  Carpenter 
reports  Pentremites  Reinwardtii  as  having  three  plicas,  whereas 
I  have  specimens  which  possess  five,  and  others  possessing  a  dif- 
ferent number,  in  the  same  specimen. 

*  Sec  Carpenter,  loc.  dt. 
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Description  of  new  Palceozoic  Echinodermata, 

By  G.  Ham  BACH. 

ECHOOIDEA. 

PAL.tCHINlD.t  McCoy. 

Genus  Melonitrs  Norwood  and  Owen. 

Melonites  crassus,  n.  s. 

(PLC.  Fij?.  1.) 

Body  large,  globose,  like  that  of  Melonites  multipara^  com- 
posed of  very  thick  plates.     Ambulacral  areas  running  nearly 
equal   in  width  and  concave  over  the  whole  surface  of  the  body, 
and  almost  two-thirds  as  wide  as  the  interambulacrum,  with   a 
very  high  ridge  in  the  centre,  elevating  its  surface  above  that  of 
the  interambulacral  field  and  dividing  the  same  thus  into  two  deep 
concave  furrows.     Plates  composing  the  same  are  very  irregu- 
lar, wider  than  high,  and  numbering  ten  in  a  transverse  row,  of 
which  the  two  middle  ones,  forming  the  ridge,  are  the  largest 
and  twice  or  more  as  wide  as  the  others,  each  being  laterally 
perforated  by  two  pores,  thus  forming  five  double  rows  of  pores 
to  each  side  of  the  ridge.     Surface  granulated  and  covered  with 
little  spines  of  about  \  of  an  inch   in  length.     Interambulacral 
areas  lanceolate  in  outline,  moderately  convex,  but  more  so  than 
in  Melonites  multipara^  and  nearly  half  as  wide  as  the  ambula- 
crum ;  composed  of  very  large  plates,  of  which  the  two  lateral 
rows  are  pentagonal,  all  the  others  mostly  hexagonal,  irregular, 
wider  than  high,  and  as  large  as  two  and  a  half  of  the  ambula- 
cral ones ;   counting  five  in  the  greatest  width  of  the  field  and 
gradually  tapering  off  in  number.     Surface  granulated  and  cov- 
ered with  little  spines  of  ^  of  an  inch  in  length  ;    of  these  gran- 
ules 45  to  68  may  be  counted  on  each  of  the  larger   interambula- 
cral plates,  according  to  size,  and  as  many  in  proportion  on  the 
ambulacral  ones.     Oral  opening  and  genital  plates  not  visible  in 
the  specimen. 
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Making  due  allowance  for  the  crushed  condition  of  the  speci- 
men, I  estimate  the  vertical  height  to  be  3  or  3 1  inches  ;  trans- 
verse diameter,  about  the  same  or  a  very  little  more  ;  width  of 
ambulacrum,  it  inch;  width  of  interambulacrum,  |^of  an  inch. 

The  species  is  readily  distinguished  from  Meloniies  multifora 
in  being  throughout  of  a  coarser  structure  ;  interambulacral 
areas  composed  of  five  rows  of  plates  instead  of  from  seven  to 
nine ;  by  having  a  more  prominent  ridge  in  the  centre  of  the 
ambulacrum,  and  being  also  covered  with  larger  spines.  The 
number  of  interambulacral  plates  Would  alone  be  sufficient  to 
separate  it  from  Melonites  multipora^  as  well  as  Stewart i  Saf- 
ford,  which,  after  a  careful  examination  of  a  good  cast  from  the 
original  specimen,  I  have  to  regard  as  synonymous  with  multi- 
pora — a  conclusion  arrived  at  after  an  examination  of  over  500 
specimens,  which  proved  that  the  number  of  plates  in  the  inter- 
ambulacrum is  never  less  than  seven  or  eight,  whereas  the  one 
now  described  has  only  five  in  the  greatest  with  of  the  field. 

Geological  formation  and  locality  —  In  the  lower  St.  Louis  lime- 
stone, Si.  Louis,  Missouri. 

Melonites  irregularis,  n.  s. 

(PLC,  Fig.  2.) 

Body  globose.  Ambulacral  field  not  quite  so  wide  as  the  inter- 
ambulacral space.  Poral  plates  very  small  and  irregular  in  size  ; 
there  are  from  three  to  five  rows  to  each  side  of  the  central  ridge 
in  the  ambulacrum,  which  is  very  shallow.  Interambulacral 
space  composed  of  small  hexagonal  and  pentagonal  plates,  less 
regularly  arranged  than  in  Melonites  multifora  and  numbering 
from  five  to  seven  in  the  greatest  width.  Surface  ornamented 
with  coarse  granulations,  less  numerous  in  the  same  space  than 
in  multifora.     Genital  plates  the  same  as  in  other  Melonites. 

This  species  has  the  same  general  appearance  as  Melonites 
multifora  with  the  exception  of  its  smaller  size,  but  is  readily 
distinguished  from  the  same  by  its  smaller  plates,  both  ambula- 
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oral  and  interambulacral,  which  are  less  in  number  and  not  so 
regularly  arranged.  The  general  size  of  the  body  varies  from 
if  to  2}  inches  and  its  transverse  diameter  is  i  larger  than  the 
vertical  one. 

Geological  formation  and  locality  —  In  the  upper  St.  Louis  lime- 
stone, St.  Louis,  Missouri. 

Genus  Oligoporus  Meek  and  Worthen. 
Oligoporus  parvus,  n.  s. 

(PLC,  Fig.  3) 

From  this  species  I  possess  only  crushed,  or  rather  imperfect 
specimens,  like  all  others  I  have  seen  ;  however,  some  parts  are 
sufficiently  preserved  so  as  to  allow  a  correct  idea  of  the  form  of 
the  body,  which  was  undoubtedly  similar  to  the  others  of  the 
same  genus.  The  ambulacra  are  narrow,  running  over  the  whole 
surface  of  the  body,  and  are  composed  of  four  rows  of  poral 
plates,  very  irregular  in  size  as  well  as  form,  of  which  the  larger 
ones  form  in  the  centre  of  the  field  quite  an  elevated  ridge, 
with  here  and  there  an  odd  plate  inserted  between  the  regular 
rows ;  each  plate  is  perforated  by  two  pores  near  the  outer 
margin  of  the  plate,  thus  forming  two  double  rows  of  pores  to 
each  side  of  the  ridge.  Interambulacral  space  nearly  one-third 
wider  than  the  ambulacral,  and  composed  of  hexagonal  and  pen- 
tagonal plates  very  coarsely  granulated  and  covered  with  very 
short  spines ;  the  number  of  plates  is  not  over  five  in  the  greatest 
width  of  the  field.     Oral  and  genital  plates  not  visible. 

Geological  formation  and  locality — In  the  lower  St.  Louis  lime- 
stone, St.  Louis,  Missouri.  Specimen  in  the  collection  of  the 
Washington  University. 

Making  due  allowance  for  the  crushed  condition  in  which  I 
have  found  all  the  specimens  I  have  seen,  I  think  that  the  follow- 
ing measurement  will  give  as  near  as  possible  the  actual  size  of 
the  body  :  transverse  diameter,  about  2  inches  ;  vertical  height, 
about  if  inches. 
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Genus  Arch^ocidaris  McCoy. 
Archaeocidaris  Newberry i,  n.  s. 

(PI.  D,  Fig.  1.) 

All  the  specimens  I  have  seen  and  possess  are  so  much  dis* 
torted  as  to  make  it  impossible  to  give  an  accurate  description  of 
the  general  shape  of  the  body,  though  I  believe  it  to  be  like 
other  Cidaridce. 

Plates  of  the  interambulacral  space  large  hexagonal  and  pen- 
tagonal where  they  join  the  ambulacrum  ;  central  tubercle  papil- 
liform  with  a  double  annulation  at  the  summit,  of  which  the  outer 
one  is  the  largest  surrounding  the  crateriform  tubercle  in  the  cen- 
tre ;  margin  of  plates  elevated  and  ornamented  by  a  row  of  gra- 
nulation. Ambulacral  plates  very  small,  elongated,  nearly  three 
times  as  long  as  wide,  and  perforated  by  two  pores.  Spines 
elongated,  slightly  compressed  in  the  upper  part,  lower  portion 
round,  a  little  contracted  and  bent  above  the  crenulated  annu- 
lation of  the  articulation  extremity ;  surface  very  finely  striated 
and  ornamented  with  small  ascending  spines.  Their  greatest 
diameter  is  about  one-third  the  length  above  the  base.  Length 
of  primary  spines  of  a  large  specimen  2i  inches,*  tapering  down 
to  almost  }  an  inch  ;  length  of  spines  covering  the  margin  granu- 
lations, about  \  of  an  inch. 

This  species  differs  from  Archceocidaris  Shumardi  Hall,  in 
the  more  robust  form  of  its  plates  and  spines,  which  are  very 
finely  dotted  in  the  two  upper  thirds  of  the  spine  in  Shumardi^* 
as  well  as  in  the  double  annulation  of  the  central  tubercle. 

Geological  formation  and  locality  —  In  the  lower  St.  Louis  lime- 
stone, St.  Louis,  Missouri.  Specimen  in  the  collection  of  the 
Washington  University.  Named  in  honor  of  Prof.  L  S.  Newber- 
ry, of  Columbia  College,  New  York. 

BLASTOIDEA. 

Genus  Pentrbmitbs  Say,  n.  s. 

Pentremites  Sampsoni,  n.  s. 

(PI.  D,  Fig.  2,  2a.) 
*  See  I.  Hall's  Greological  Survey  of  Iowa,  vol.  i.,  pt.  ii.,  pi.  a6,  fig.  3. 
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Body  ovoid,  having  its  greatest  diameter  a  little  above  the  cen- 
tre of  the  calyx.  Pelvis  very  small,  not  depressed ;  its  diameter 
is  equal  to  about  three  times  the  thickness  of  the  column ;  exter- 
nally ornamented  writh  granules  running  parallel  to  the  sutures. 
Fork-pieces  long ;  sinus  for  the  reception  of  the  ambulacral  field 
as  long  as  four-fifths  of  its  entire  length,  being  wider  in  the  begin- 
ning than  towards  the  apex,  with  a  little  crest  in  the  centre  of  its 
base  portion.  Deltoid  pieces  small,  lateral  expansion  as  long  as 
one-fifth  of  the  entire  body,  externally  ornamented  with  large  and 
small  granules  arranged  in  a  rosette  sha{>e,  and  a  flat  raised  tri- 
angular surface  near  the  mouth.  Ambulacral  field  extending 
nearly  over  the  entire  surface  of  the  body,  with  a  comparatively 
deep  groove  in  the  centre,  being  wider  in  the  beginning  than 
toward  the  apex.  Lancet  pieces  half  as  wide  as  the  sinus.  Poral 
pieces  comparatively  small,  numbering  nine  in  one-tenth  of  an 
inch.  Mouth  central ;  ovo-spiracle  apertures  very  small,  each  iso- 
lated, except  two  which  adjoin  the  anal  opening,  being  situated 
at  the  beginning  of  the  flat  triangular  surface.  Interambulacral 
space  ornamented  by  alternating  broad  and  small  transverse  pli- 
cations running  almost  horizontally  along  the  margin  of  the  am- 
bulacral fleld,  leaving  in  the  centre  a  lancet-shaped  depression 
which  is  ornamented  with  fine  longitudinal  granulated  lines. 

Dimensions — Vertical  height  about  one-fifth  more  than  the  great- 
est transverse  diameter. 

Geological  formation  and  locality  —  In  the  Chouteau  limestone  in 
Pettis  Co.,  Missouri. 

I  dedicate  this  flne  species  to  the  lucky  flnder,  my  friend, 
Mr.  F.  A.  Sampson,  of  Sedalia,  Missouri.  The  specimen  is  in 
his  collection. 

For  better  comparison  and  to  show  the  difference  between  it 
and  allied  species,  I  have  given  also  the  flgures  of  the  original 
specimens  of  Pentremites  Roemeri  Shumard  (pi.  D,  fig^.  3,  3a) 
and  Pentremites  granulosus  Meek  and  Worthen  (pi.  D,  figs.  4, 
4a),  of  which  the  original  specimen  was  kindly  loaned  to  me  by 
Prof.  A.  H.  Worthen. 
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Pentremites  gemmiformis,  n.  s. 

(PI.  D,  Fig.  5.) 

Body  gemmiform.  Pelvis  cylindrical,  except  the  upper  mar- 
gin, which  is  bent  a  little  outwards  ;  its  length  amounts  to  fully 
one-third  of  the  entire  length  of  the  calyx,  whereas  its  transverse 
diameter  is  a  little  less  than  half  of  the  greatest  transverse  diame- 
ter. Fork-pieces  nearly  twice  as  long  as  wide  ;  its  base  portion 
occupies  not  quite  one-half  of  the  piece,  sloping  from  the  centre 
gently  sidewards  and  downwards,  so  that  the  lower  part  of  the 
body  is  rather  a  little  longer  than  the  upper  one ;  sinus  for  the 
reception  of  the  ambulacral  field  broad.  Deltoid  pieces  small, 
arrow-head  shape,  twice  as  long  as  wide,  and  do  not  reach  up  to 
the  summit.  Ambulacral  field  broad,  slightly  convex,  and  sunk 
a  little  into  the  sinus,  so  that  they  are  surrounded  by  a  fine  ele- 
vated crest  of  the  fork-piece,  which  becomes  more  prominent 
near  the  base  of  the  field,  but  less  towards  the  apex.  Lancet 
pieces  half  as  wide  as  the  field.  Poral  pieces  comparatively  large, 
counting  eight  to  one-tenth  of  an  inch.  All  apertures  on  the 
summit  rather  large,  but  closely  arranged.  Surface  apparently 
ornamented  with  very  fine  striae  running  parallel  to  the  sutures. 
Interambulacral  space  flat  and  not  depressed. 

Geological  formation  and  locality  —  In  the  Kaskaskia  limestone, 
Randolph  county,  Illinois.  Rare.  The  specimen  is  in  the  col- 
lection of  the  Washington  University. 

This  species  resembles  somewhat  Pentremites  calycinus  Ly- 
ons, but  is  easily  distinguished  by  its  more  robust  base  portion, 
by  having  no  constriction  around  the  same  near  the  articulation 
surface  of  the  column,  by  the  larger  poral  pieces,  and  the  less 
transverse  diameter. 

To  show  better  the  difference  between  Pentremites  gemmifor- 
mis  and  calycinus^  I  have  also  given  on  PI.  D  two  figures  of  the 
last  named  one  in  Figs.  6  and  7. 

Genus  Codonitbs  Meek  and  Worthen. 
Codonites  campanulatus,  n.  s. 

(PI.  D,  Figs.  8,  9.) 

Body  bell-shaped.  Base  portion  composed  of  three  pieces  as 
in  the  true  Pentremites^  cup-shaped,  its  upper  diameter  about 
three  times  as  large  as  the  articulation  surface  of  the  column  with 
a  slight  constriction  in  the  middle,  thus  giving  to  the  lower  part  a 
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more  stem-like  appearance.  Fork-pieces  elongated ;  their  base 
portion  occupies  two-thirds  of  the  entire  length  and  slopes  from 
the  apex  of  the  ambulacrum  gently  downwards,  but  more  abruptly 
to  both  sides,  giving  thus  a  depressed  appearance  to  the  interam- 
bulacral  space.  Deltoid  pieces  short.  Ambulacral  fields  narrow 
lancet-shaped,  with  the  greatest  transverse  diameter  near  the 
junction  of  the  deltoid  and  fork-pieces.  Lancet  pieces  nearly  as 
wide  as  the  sinus,  and  sloping  from  the  median  line  to  the  mar- 
gin of  the  ambulacrum,  thus  forming  on  both  sides  of  the  mar- 
gin a  kind  of  triangular  groove  which  is  filled  out  by  the  poral 
pieces.  Poral  pieces  small,  numbering  nine  to  one-tenth  of  an 
inch.  All  openings  on  the  summit  like  those  of  Codoniies  sielli'r 
formis^  i.e.  one  longitudinal  slit  to  both  sides  of  the  ambulacral 
field  for  the  ovo-spiracle  openings  and  a  large  round  one  later* 
ally.     Surface  apparently  smooth  and  not  ornamented. 

Dimensiofis  —  Greatest  diameter  at  the  apex  of  the  ambulacral 

« 

field,  five-sixths  of  the  entire  length  of  the  calyx  ;  vertical  height 
from  articulation  surface  of  column  to  apex  of  ambulacral  field; 
two-thirds  of  the  entire  height. 

Geological  formation  and  locality — In  the  lower  Burlington  lime* 
stone  at  Sedalia,  Mo.  The  specimen  is  in.  the  collection  of  Mr. 
F.  A.  Sampson,  of  Sedalia. 

For  better  comparison  and  to  show  the  difference  between  it 
and  Codonites  stelliformis^  I  have  also  given  the  figure  of  a  me- 
dium size  specimen  of  the  stelliformis  (pi.  D,  fig.  lo)  from  Bur- 
lington, Iowa. 

EXPLANATION  OF  PLATE  C. 

Fig.  1.    Melonitts  crasstis. 
Fig.  2.    MeloniUs  irregularis. 
Fig.  3.     Oligoporus  parvus. 

EXPLANATION  OF  PLATE  D. 

Fig.  1.    Archeeocidaris  Newberryi, 

Fig.  2.     Pentremites  Sampsoni,  natural  size. 

2a.    The  same  enlarged. 
Fig.  8.    Pentremites  Roemeri^  Shumard,  natural  size. 

3a.    The  same  en  arged.    From  the  original  of  the  Shumard  collection  now  in  Wash* 
ington  University. 
Fig.  4.    Pentremites  granulosus,  Meek  and  Worthen,  natural  size. 

Aa.    The  same  enlarged.    From  the  original  in  the  collection  of  Prof.  A.  H.  Wofthen. 
Fig.  5.    Pentremites  gemmiformis. 
Pigs.  6  At  7.    Pentremites  calyeinus^  Lyons. 
Figs.  8  A  9.     CodcniUt  campanulatus. 
Fig.  10.     Codonites  stelliformis ,  Owen  and  Shumard. 
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EXPLANATION  OF  PLATE  1. 


Fig.  1.    FHYLLO(iRAPTUS(V)  DUBius  (Spenccr),  p.  15. 

Fig.  2.    Ketiolites  venosus  (Hall),  p.  .16. 

Fig.  3.    Dendrogkaptus  kamosus  (Spencer),  p.  17. 

3a.  Branch  enlarged. 
Fig.  4.    Dendrogkaptus  simplex  (Spencer),  p.  17. 
Fig.  5.    Dendrograptus  dawsoni  (Spencer),  p.  18. 

5a.  Branch  enlarged. 
Fig.  6.    Dendrograptus  frondosus  (Spencer),  p.  18. 

6a.  Branch  enlarged. 
Fig.  7.    Dendrograptus  pr^egracilis  (Spencer),  p.  19. 
Fig.  8.    Dendrograptus  spinosus  (Spencer),  p.  19. 
Fig.  9.    Callograptus  niagarensis  (Spencer),  p.  21. 
Fig.  10.    Callograptus  granti  (Spencer),  p.  21. 

10a.  Branch  enlarged. 
Fig.  11.    Callograptus  multicaulis  (Spencer),  p.  22. 
Fig.  12.    Callograptus  minutus  (Spencer),  22. 
Fig.  13.    DiCTVONEMA  TENELLUM  (Spcnccr),  26. 
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EXPLANATION  OF  PLATE  2. 


Fig.  1.    DiCTYONEMA  EXPANSUM  (Spenccr),  p.  26. 
Fig.  2.    DiCTYONEMA  GRACiLE  (Hall),  p.  24.    Only  a  small  portion  of 
the  frond  is  represented. 
2a.  Branch  of  same  enlarged,  p.  24. 
Fig.  3.    DiCTYONEMA  GRACILE  (Hall),  p.  24.    A  cellullferous  portion 
of  frOnd  found  at  Hamilton,  Ont. 


EXPLANATION  OF  PLATE  8. 


Fig.  1.      DiCTYONEMA   RETIFORME    (Hall),   p.  2:^. 

la.  Branch  enlarged. 
Fig.  2.    Young  frond  of  same  species. 

2a.  Branch  enlarged, 
Fig.  3.    Calyptograptus  cyathiformis  (Spencer),  p.  28. 
Fig.  4.    Calyptograptus  micronematodes  (Spencer),  p.  29. 

4a.  Branch  enlarged. 


EXPLANATION  OF  PLATE  4. 


Fig.  1.  Calyptograptus  subretiformis  (Spencer),  p.  28. 

2.  Circular  frond  of  same. 

Fig.  3.  Calyptograptus(?)  radiatus  (Spencer),  p.  30. 

Fig.  4.  Rhizograptus  bdlbosus  (Spencer),  p.  30.  * 

Fig.  5.  Acanthograptus  granti  (Spencer),  p.  31. 

Fig.  6.  Acanthograptus  pulcher  (Spencer),  p.  32. 
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EXPLANATION  OF  PLATE  6. 


Fi^.  1.    iNOCAULis  PLUMULOSus    (Hall),   as  occurring  at  Hamilton, 

Ont.,  p.  34. 
Fig.  2.    Inocaulis  walkeri  (Spencer) ,  p.  35. 
Fig.  3.    Inocaulis  problkmaticus  (Spencer),  p.  36. 
Fig.  4.    Inocaulis  diffusus  (Spencer),  p.  36. 
Fig.  5.    Inocaulis  cervicornis  (Spencer),  p.  37. 
Fig.  6.    Inocaulis  phycoides  (Spencer) ,  p.  38. 
Fig.  7.    Branch  of  another  specimen. 
7a.  Same  enlarged. 
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EXPLANATION  OF  PLATE  6. 


Fig.  1.  iNOCAULis  RAMDLOSDS  (Spencer),  p.  38. 

Klg.  2.  Thamnograptus(?)  multiformis  (Spencer),  p.  40. 

Fig.  3.  Aiiotlier  specimen  of  same. 

Fig.  4.  Thamnograptus  bartonensis  (Spencer),  p.  39. 

Fig.  5  Another  specimen  of  same. 

Fig.  6.  Cyclograptus  rotadentatus  (Spencer),  p.  42. 

6a.  Branch  magnitied. 

Fig.  7.  Ftylograptus  foliaceus  (Spencer),  41. 

7a.  Branch  of  same  magnified. 
Fig.  8.    Stromatopora  concentrica  (Goldfuss),  p.  45.    Transverse 

section,  sliglitly  enlarged. 
Sa.  The  same  further  enlarged. 
Fig.  J).    Caunopora  walkeri  (Spencer),  p.  46.    Horizontal  section, 
enlarged  (X-)- 
Ua,  Vertical  section,  enlarged. 
Fig.  10.    Caunopora  mirabilis  (Spencer),  p.  47.    Natural  size. 
10a.  View  of  fragment  of  surface,  natural  size 
106.  Vertical  section,  enlarged. 
Fig.  11.    OoJiNOSTOMA  OONSTELLATITM    (Hall),  p.  48.    HoHzontal  sec- 
tion, natural  size. 
Fig.  12.    CcENOSTOMA  RiSTi(JOU(^HEN8E  (Spcucer),  p.  49.    Hoiizontal 
section,  natural  size. 
12a.  Vertical  section,  enlarged. 
Fig.  13.    CcENOSTOMA  BOTRYOiDEUM  (Spcnccr),  p.  50. 
18a.  Horizontal  section,  slightly  enlarged. 
136.  Vertical  section,  enlarged. 
Fig.  14.    DiCTYOSTOMA  RETicuLATUM  (Spcncer),  p.  51.    Vertical  sec- 
tion, enlarged  (XI -5). 
14a.  Vertical  section,  enlarged  (X3). 
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EXPLANATION  OF  PLATE  7. 


Fig.  1.    Pal.*:a8ter  uranti  (Spencer),  p.  53.    Natural  size. 
Fig.  2.     Fenestella  bicornis  (Spencer),  p.  55 

2a.  Magnified,  showing  relative  sizes  of  branches  and  interspaces. 
Fig.  3.    Rhinopora  venosa  (Spencer),  p.  54. 
Fig.  4.    Olathropora(V)  graoilis*  (Spencer),  p.  54. 
Fig.  5.    PoLYPORA  (Fenestella)  albionknsis  (Spencer),  p.  55. 

5a.  Fragment,  magnified,  allowing  tlie  spaces  betwe  n  the  branches. 
Fig.  6.     Pleurotomaria    clipeipormis    (Spencer),    p.  57.     Surface 
view. 

6a.  Side  view  ot  same. 
Fifir.  7.    Orthoceras  bartonense,  p.  60. 

Fig.  8,      CVRTOCERAS   REVERSUM,   60. 
Fig.  i).      LiTUITES  NIAGARENSIS,    60. 
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EXPLANATION  OF  PLATES  8  &  9. 


Pig.  I.    OoNULAKiA  MA6NIFICA  (Spencer),  p.  5S.    Natural  size. 

la  &  15.    Surfaces  enlarged. 
Fig.  2.    CoNULARiA  RUGOSA  (Speocer),  p.  59. 

2a.  Inner  surfac^e,  enlarged. 

Fig.  3.     CONULARIA  WILKINSI,  p.  59. 

Fig.  4.    Crania  anna,  p.  57. 
Fig.  5.    DisciNA  CLARA,  p.  56.    Dorsal  valve. 
5a.  Ventral  valve. 

Fig.  6.      LiNGULA   INGENS,    p.  56. 
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PART  I. 

GRAPTOLITlD>E  OF  THE  UPPER  SILURIAN  SYSTEM. 

Introduction. 

The  plant-like  animal  forms  which  have  been  included  in  the  Grapto- 
lite  family  have  hitherto  been  considered  as  belonging  essentially  to  the 
muddy  deposits  of  the  Cambrian  and  Cambro-Silurian  systems.  How- 
ever, a  Canadian  locality  was  discovered  at  Hamilton,  Ontario,  in  the 
Niagara  series,  about  the  year  i86S,  by  Lieut. -Col.  Charles  Coote  Grant 
(H.  P.  i6th  Reg't  H.B.M.  service).  The  earliest  Upper  Silurian  Grapto- 
lites  made  known  were  five  species,  described  by  Prof.  James  Hall,  Pal.  of 
N.  Y.,  vol  ii.,  1852.  Since  that  time  six  more  species  have  been  added 
by  Dawson,  Billings,  Hall,  and  Whitfield.  During  1878,  the  writer  de- 
scribed  nine  additional  species  in  the  Canadian  Naturalist.  In  the  pres- 
ent paper  there  will  be  found  twenty-one  new  species,  and  the  plates  of  the 
previously  described  nine  species  (figured  for  the  first  time)  ;  thus  making 
forty-one  described  species  of  Upper  Silurian  Graptolites. 

For  a  large  number  of  the  specimens,  herein  described,  I  am  indebted  to 
the  generosity  of  the  indefatigable  worker  Col.  Grant.  Other  acknowl- 
edgments are  due  to  Mr.  A.  E.  Walker,  and  to  Mr.  Turnbull,  of  Hamil- 
ton, Ontario. 

iv — 4 — I  [May,  i8?4. 
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Occurrence  of  Graptolitks. 

The  Graptolites  are  almost  entirely  derived  from  the  quarries  at 
or  near  the  *' Jolly-cut  road,"  south  of  Hamilton.  As.  few  fossils 
of  the  Niagara  group  in  Ontario  can  be  said  to  be  abundant,  so  the 
Graptolites  are  scarce ;  yet  it  will  be  seen  that  the  varieties  are 
numerous.  The  beds  in  which  they  are  principally  found  are 
those  about  six  feet  above  the  base  of  the  "  chert  beds,"  and  in 
the  more  shaly  dolomites  immediately  underlying.  In  these  last 
rocks  the  specimens  are  in  a  better  state  of  preservation,  espe- 
cially at  their  earthy  partings,  though  easily  obliterated. 

The  only  fossils  of  this  family,  that  I  have  seen  in  the  Clinton 
beds,  are  obscure  or  poorly  preserved  specimens  of  the  genus 
Dictyonema, 

In  the  following  descriptions  I  have  often  been  compelled  to 
depend  almost  entirely  upon  the  size  of  the  stipes  and  the  mode 
of  branching,  as  the  cellular  structure  has  been  obliterated  in  the 
majority  of  cases,  even  when  the  general  form  of  the  frond  is  per- 
fectly distinct.  This  arises  from  the  fact  that  the  greatest  varie- 
ties of  species  occur  in  the  cherty  dolomites,  where,  although  the 
carbonaceous  matter  remains,  the  semi-crystallization  of  the  dolo- 
mitic  earth  has  obliterated  the  internal  structure. 

It  sometimes  happens  that  where  the  carbonaceous  matter  is 
removed  the  impressions  of  the  cellular  orifices  are  retained 
on  the  surfaces  of  the  stone.  Again,  where  extremities  of  the 
branches  are  broken  oft'  and  the  cellular  arrangements  are  ob- 
scure, it  is  impossible  to  do  anything  with  the  fragments ;  and 
no  doubt  there  are  many  undescribed  species  yet  remaining  in 
the  group  of  fossils  at  Hamilton. 

The  material  from  which  I  worked  out  more  than  thirty 
species  consisted  of  between  three  and  four  hundred  specimens 
belonging  to  my  own  collection,  and  supplemented  by  those  of 
McGill  University  and  the  Canadian  Geological  Survey.  The 
amount  of  work  in  classifying  them  was  very  great,  as  there  is  a 
considerable  variation  in  the  forms,  producing  an  inclination  to 
make  too  many  species.  As  much  time,  as  my  professional  du- 
ties would  permit,  has  been  devoted  to  the  subject,  yet  the  work 
must  be  regarded  as  incomplete.  In  1878  a  notice  of  a  few  spe- 
cies of  Graptolites  was  published  in  the  Canadian  Naturalist  for 
that  year.  Even  of  the  species  there  described  much  better  ma- 
terial has  since  been  obtained,  and  a  revision  is  here  included. 
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Literature  of  the  History  of  the  Study  of  the 

Graftolite  Family. 

The  literature  of  the  study  of  the  Graptolites  is  widely  diffused 
both  as  to  place  and  time.  In  1850,  Barrande  reviewed  the 
geographical  and  geological  distribution  of  the  Family  as  then 
known.  In  the  Canadian  Organic  Remains,  decade  ii.,  and  sub- 
sequently in  the  twentieth  Report  of  the  Museum  of  Natural  His- 
tory of  the  University  of  New  York,  Prof.  Hall  has  given  the 
bibliography  of  the  Family.  In  1867,  Mr.  Caruthers  published 
"  Graptolites  :  their  structure  and  systematic  position.*^  Still 
more  recently,  Prof.  Nicholson,  following  Hall,  published  a  paper 
on  the  study  of  the  British  Graptolites^  in  which  he  gives  a  list 
of  the  published  papers.  But  Prof.  Hall's  monographs  of  what 
is  known  are  sufficient  for  the  American  student,  unless  he  wishes 
to  consult  the  original  papers  both  in  Europe  and  America. 

In  turning  to  the  History  of  the  subject  we  find  that  Linnaeus, 
in  the  first  edition  of  Systema  Natures^  in  1736,  founded  the  ge- 
nus Graptolithus  or  Graptolites.  His  type  was  G.  scalaris. 
But  Barrande  considers  G.  Sagittarius  (Linnaeus)  as  the  true 
type  of  the  genus.  In  182 1  and  1822,  Wahlenberg  and  Schlo- 
theim  regarded  these  fossils  as  slender  Orthoceratites.  In  1828, 
Brongniart  obtained  specimens  from  the  Quebec  Group  at  Point 
L^vis,  the  great  home  of  the  family,  and  described  them  as 
Fucoides.  Prof.  Nillson  appears  to  have  been  the  first  to  have 
recognized  the  Graptolites  as  polyps,  in  which  opinion  he  was 
followed  by  Brown,  Hisinger,  and  ethers.  Again,  Quenstedt 
and  Geinitz  regarded  them  as  Cephalapods.  This  brings  us 
down  to  1843,  when  Vanuxem  recognized  Brongniart's  Fucoi- 
des  dentatus  in  the  Utica  slate.  In  1843,  Gen.  Portlock  recog- 
nized them  as  Zoophytes,  and  pointed  out  their  analogy  with 
Sertularia  and  Plumularia^  and  suggested  the  idea  of  sev- 
eral genera  or  even  orders  being  included  in  the  genus.  By 
1850  the  species  known  became  greatly  increased,  and  they 
were  recognized  as  characterizing  different  horizons  by  Ma- 
ther, Emmons,  Hall,  Murchison,  De  Verneuil,  Sedgwick,  Sal- 
ter, Phillips,  and  others.  Some  of  these  geologists  considered 
them  as  polyps,  others  as  plants,  while  others  did  not  commit 
themselves.  In  1850  a  considerable  number  of  new  species 
were  added  to  the  list  by  Barrande,  who  placed  them  among 
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polyps.  In  the  same  year  McCoy  described  the  first  form  with 
a  double  row  of  cells.  In  1852,  Geinitz  changed  his  view  and 
placed  them  amongst  Zoophytes,  and  proposed  several  new  ge- 
neric names.  Since  that  date  many  new  species  have  been  added 
to  the  list,  mostly  by  the  geologists  above  referred  to.  The  two 
greatest  additions  to  our  knowledge  of  this  fauna  in  America 
have  been  made  by  Prof  Hall  in  the  descriptions  of  a  large  num- 
ber of  species  from  the  Utica  and  Hudson  Groups,  and  still  more 
recently  from  the  Quebec  Group  of  Canada.  (See  Prof.  Hall's 
20th  Report  N.  Y.  State  Museum  of  N.  N.) 

Gbological  Distribution. 

Fiom  Prof.  Hall's  list  of  Graptolites  we  find  one  species  in  the 
Potsdam  ;  fifty-three  species  (belonging  to  twelve  genera)  in  the 
Quebec  Group  (Upper  Cambrian)  ;  four  species  in  the  Trenton  ; 
thirty  species,  of  eight  genera,  in  the  Utica  and  Hudson  River 
Group  (Cambro-Silurian) ;  two  species  in  the  Clinton ;  three 
species  in  the  Niagara  ;  one  species  in  the  Corniferous,  and  two 
species  in  the  Hamilton  formations.  To  this  list  there  have 
subsequently  been  added  two  species,  and  four  of  Dawsonia 
(supposed  to  be  graptolitic  ovarian  sacs)  in  the  Quebec  group ; 
one  in  the  Trenton,  and  six  in  the  Niagara  formation. 

In  1878,  in  n  paper  in  Canadian  Naturalist,  I  added  three  new 
genera  and  nine  additional  species  as  occurring  in  the  Niagara 
formation  at  Hamilton,  Ontario.  In  the  present  paper,  inc  ud- 
ing  those  formerly  described  by  myself,  I  add  to  the  list  of 
American  Graptolites  four  additional  genera  and  thirty  new  spe- 
cies, making  in  all  forty-one  known  species  of  twelve  genera 
belonging  to  the  Upper  Silurian  formations. 

From  this  analysis  of  the  geological  distribution,  we  easily  see 
the  great  antiquity  of  this  type  of  organisms,  and  the  very  im- 
portant addition  that  has  been  discovered,  not  only  of  the  variety 
of  forms,  but  also  in  a  horizon  so  high. 

Of  those  formerly  known,  with  the  exception  of  the  few  species 
in  Trenton  limestone  and  a  few  more  in  somewhat  harder  Hud- 
son River  calcareous  .<%hales,  almost  the  whole  fauna  is  confined 
to  shaly  beds.  Those  obtained  at  Hamilton,  in  the  Niagara  for- 
mation, are  mostly  in  dolomitic  limestones,  or  at  most  in  only 
slightly  shaly  limestones. 
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Zoological  Affinities. 

It  is  easily  seen  how  difficult  it  was  originally  to  recognize  the 
true  character  of  the  Graptolites.  The  majority  of  specimens  is 
represented  on  the  stone  by  only  carbonaceous  matter,  fragmentary 
and  structureless.  It  was  only  after  examining  scores  of  specimens 
that  one  could  observe  such  structure  as  has  been  described  in  the 
following  species,  belonging  to  the  Niagara  formation.  Equally 
great  has  the  difficulty  been  foimd  in  recognizing  many  species  of 
the  Canadian  Utica  shale.  Even  the  corneous  structure  was  often 
not  unquestionably  shown,  though  in  the  limestones  it  is  some- 
times better  preserved  than  in  the  shales.  But  the  idea  of  their 
plant-origin  has  long  since  been  abandoned.  The  solid  axis  and 
the  more  or  less  jointed  appearance  arising  from  crushed  cells 
may  have  led  to  the  early  idea  that  the  short  fragments  were 
Orthoceratites.  As  before  stated,  Prof.  Nillson  was  the  first  to 
place  them  amongst  polyps,  and  Gen.  Portlock  the  first  to  class 
them  amongst  the  Hydrozoa  with  Sertularia^  in  which  relation 
they  are  now  generally  regarded,  as  has  been  maintained  by  Prof. 
Hall.  Even  if  the  analogy  of  some  of  the  forms  described  be  not 
very  close  to  the  modern  Sertularia^  it  could  scarcely  be  won- 
dered at,  as  they  all  belong  to  only  the  more  ancient  forms  of  life, 
without  representatives,  even  in  type,  reaching  through  the  long 
geological  blank.  That  the  Niagara  forms  are  of  animal  origin 
is  clearly  shown,  not  only  on  account  of  the  corneous  substance 
seen  in  all  the  species,  but  on  account  of  the  apparent  solid  axis 
often  seen,  and  the  cellular  structure  sometimes  seen.  Even  in 
those  species  where  the  cellules  are  not  recognizable,  the  analogy 
to  other  specimens,  when  they  are  apparent,  is  sufficiently  close 
to  leave  no  doubt.  That  the  Graptolites  belong  to  some  form 
of  polyps,  as  we  have  stated,  is  generally  admitted.  But  some 
would  place  our  Niagara  Dictyonema  and  allied  forms  along  or 
near  to  Fenestella  on  account  of  some  resemblance  in  the  mode 
of  growth,  but  where  the  structure  is  preserved  I  have  failed  to 
draw  the  analogy. 

The  Structure  of  the  Graptolites. 

The  divisions  proposed  by  Prof.  Hall  I  have  followed.  First, 
we  have  the  radicle  or  initial  point ;  second,  '*the  funicle  or  non- 
celluliferous  connecting  portions  of  the  compound  fronds,  and  the 
barren  portion  of  the  stipes";  third,  the  central  disc.    In  the  parts 
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of  the  stipe  we  have :  i,  solid  axis;  2,  comoKm  canal  or  coeno- 
sarc ;  3,  calycles  or  cellules  {hydrothecd)  ;  4,  nature  and  orna- 
ments of  tests. 

Some  of  the  Graptolites  of  the  older  formations  are  considered 
as  not  having  been  attached.  This  may  possibly  have  been  the 
case  with  some  of  our  cyathiform  species  in  the  Niagara,  but  the 
evidence  is  that  they  were  mostly  attached  by  a  common  root. 
In  one  case,  all  the  branches  arise  from  a  slender  stalk,  at  the  base 
of  which  there  is  a  conspicuous,  large  bulbous  root;  in  another, 
the  central  disc  appears  to  have  been  attached  either  directly  to  a 
stone  or  by  fibres  in  the  mud.  Wherever  the  radicle  is  preserved 
it  is  non-celluliferous,  and  where  not  preserved  the  frond  appears 
to  have  been  broken  off.  Only  in  one  species  have  we  a  distinct 
central  disc.  In  those  species  where  the  cellules  are  on  one  side 
of  the  disc,  the  solid  strengthening  axis  is  lateral ;  in  other  cases, 
where  the  solid  axis  is  central,  the  cellules  are  in  two  or  more 
rows  on  the  surface.  A  common  canal  extends  the  whole  length 
of  the  stipes  on  one  side  of,  or  around,  the  solid  axis,  and  in  this 
the  walls  of  cellules  extend  to  the  axis.  The  cellules  are  often 
only  represented  by  serratures  along  the  sides  of  the  specimens, 
or  as  oval  pits  on  the  surfaces.  The  surfaces  are  generally  stri- 
ated. But  here  the  depressions  are  often  caused  by  the  crushed 
polipary  covering  the  position  occupied  by  the  late  individual 
polyp  i 

Reproduction  of  the  Gkaptolites. 

From  the  specimens  which  have  been  obtained  in  the  Niagara 
formation  in  Canada,  I  have  not  been  able  to  recognize  the  mode 
of  reproduction.  In  1858,  Prof.  Hall  observed  a  few  g^aptolitic 
stipes  bearing  what  he  regarded  as  reproductive  cells.  Of  these, 
he  says,  that  they  appear  first  as  ovate  buds  upon  the  margins, 
extending  beyond  the  ordinary  cellules,  and  enlarging  to  elon- 
gated sacs,  swollen  at  extremities,  becoming  dehiscent,  and 
discharging  the  ovules.  There  is  very  little  substance  except 
along  the  margin,  where  a  filiform  extension  appears  to  rep- 
resent the  solid  axis ;  numerous  fibres  also  traverse  the  sacs, 
and  remain  attached  to  the  original  stipes  of  the  parent.-  This 
mode  of  reproduction  as  Prof.  Hall  points  out  is  strong  evidence  of 
their  Hydroid  character,  having  the  nearest  analogy  to  Sertula- 
riana.    In  the  Niagara  formations  we  often  find  small  specimens 
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consisting  of  a  radicle  and  a  few  branches.  That  these  are  young 
specimens  is  apparent.  But  as  the  structure  is  not  recognizable, 
and  the  branching  too  rudimentary,  it  is  impossible  to  determine 
their  place.  In  D.  reiiformis^  and  some  other  species  where 
we  find  very  great  variations  in  size,  the  smaller  specimens  have 
their  structure  and  parts  as  fnlly  developed  as  in  the  larger,  and 
the  growth  appears  to  have  been  only  the  lengthening  of  the 
polyparies,  without  the  lower  portions  becoming  any  stronger. 

Classification  of  thb  Graptolitks. 

The  resemblance  of  the  Niagara  Graptolites  to  the  more  com- 
plex forms  of  the  Quebec  group  is  very  striking.  Our  species  of 
Dictyonema  are  not  distantly  related.  Especially  are  the  forms 
of  Dendrograpius  and  Callograptus  closely  allied  to  those  of 
the  older  group.  Again,  Cyclograptus  is  here  the  solitary  repre- 
sentative of  the  discoid  types  of  the  Cambrian  period,  and  much 
more  beautiful.  Some  new  forms  appear,  but  these  are  nearly 
allied  to  the  older  genera. 

In  the  classification  of  the  Graptolites  I  have  followed  Prof. 
Hall,  which  is  here  given,  together  with  those  newly  discovered 
forms  belonging  to  the  Niagara  group. 

Synopsis  of  thb  Genera  of  GaAPTOLiTiDiB. 

I. 

"  Species  consisting  of  stipes  or  fronds,  with  a  bilateral  arrangement  of 
parts ;  a  solid  axis,  with  a  common  canal  extending  along  each  series 
of  cellules." 

1.  "The  successive  buds  developed  in  tubular  ^ 
cellules,  which  are  usually  in  contact  for  a  > 
greater  or  less  proportion  of  their  length."     5 

(Graptolithus 
(with   its   sub- 
genera;  and 
Coenograptus. 

(Jb)  Cellules  on  two  sides  of  axis.  \  Diplograptus. 

(c)  Cellules  on  four  sides  of  common  ) 

axis.  ^Phyllograptus. 

2.  ''Cell- apertures  excavated  in  margins  of 
the  stipes,  without  tubular  extension  or 
calycle;  margins  of  cellules  plain  or  orna- 
mented.'* 

(a)  **  Cell-apertures  on   two    sides    of 


"  v^eu-apertures  on   iwo    siaes    ot  ) 

sublinear  stipe."  -  5  CUmacograptus. 


562 


TRANS.  ST.  I.OUIS  ACAD.  SCIENCE. 


(d)  *  'Cellules  on  two  sides  near  base,  sti- 
pes dichotomous  above,  with  a  row  Ujcanograptus. 
of  cells  only  on  the  outer  margins 
of  each  division."  J 

**  Solid  axis  eccentric  or  bub-exterior,  with 

cellules   developed   in   parallel    ranges    on 

opposite  sides  of  the  stipe,  and   in  contact 

throughout  their  entire  length." 

(a)  **  Known   only    as   separate   stipes  >  _     .   .. 

..u      .•     1  .    .    .  »  jRetiolites. 


with  reticulate  test. 
{6)  **  Occurring   as    simple    stipes  and 


"v-^ccurring   as    simple    siipes  ana  ^ 

compound  fronds ;  test  smooth."        5  R^^iograptus. 


II. 
**  Species  having  a  common  trunk  or  stem,  or  growing  in  sessile  groups  of 
stipes,  from  a  common  origin,  without  distinct  bilateral  arrangements 
of  the  parts." 

I.  Cellules  in  a  single  series  on  one  side  of  the 
stipe  or  branches,  and  situated  along  one 
side  of  common  canal. 

(a)   "Branching  free  (not  connected  by  ^ 

transverse  bars)  ;  cellules  in  contact  >  Dendrograptus. 
or  closely  arranged."  ) 

(6)   '*  Branches   infrequently  connected  } 

by  transverse  bars."  ]  Callograptus. 

(c)  "Stipes  and  branches  more  or  less  ^ 
regularly     united    in    a    reticulate  >  Dictyonema. 
frond,  without  elongate  stem."  J 

(d)  Stipes   and   branches    touching  or1 

overlapping   in  a  reticulated   man-  !  ^  ,      ^ 

/^^       .  .  .  .  r       >Calyptograptus. 


ner,  but  without  or  with  very  few 
transverse  bars.  (Spencer.) 
(tf)  Stipes  and  branches  reticulated  re- 
gularly without  transverse  bars, 
and  united  at  base  in  a  long  stem  ^Rhizograptns. 
terminating  in  a  bulbous  radicle. 
(Spencer.) 

(/)  Stipes  and  branches  free,  numerous 

rudimentary     branchlets     on     both 

sides,  and  also  spine-like  cell-denta- 

cles.     (Spencer.) 

3.  Cellules  on  more  than  one  side(  ?)  or  over 

the  surface;  axis  central  (as  observed 

by  Spencer). 

III. 


Acanthograptu8. 


Inocaulis. 


**  Slender   cylindrical   branches,  with   tubular  cellules 

arranged  in   a  single  (or  in  double  ?)  series ;  eel-  }•  Rastrites. 
lules  not  in  contact  in  any  part  of  length." 
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IV. 

'*  Species  having  a  common  axis  or  rachis,  with  slender  ^ 

alternating  branches ;  cellules  unknown."  >  s    P      • 

V. 
**  Species  having  a  common  axis,  more  or  less  frequent-^ 

ly  bifurcating  with  pinnulse  closely  and  alternately     _ 

J         .u  -^      -J  11  *  ^Ptilograptus. 

arranged  on  the  opposite  sides ;  cell-apertures  on  .'  &    r 

one  face  of  the  pinnulie."  J 

VI. 

*'A  simple  flexuous  rachis,  with  slender  flexuous  flat-"j 
tened  pinnulsc  arranged  in  alternate  order,  at  close  I 
and  regular  intervals,  on  the  two  sides.   Cell-aper-  ^Buthograptus. 
tures  unknown  or  circular."  J 

VII. 

''*Strong  stems  which  are  numerously  branched;  branch-  \ 

es  and  branchlets  slender,  arranged  in  whorls ;  eel-  >  01dhamia(  ?). 
lules  undetermined."  5 

VIII. 
Numerous  simple  short  celluliferous  stipes  originating' 
at  a  common  centre  and  passing  through  a  well-     ^ 
marked   non-celluliferous   disc  and  extending  be-  '    -^       o     F      • 
3^ond  its  margin.     (Spencer.) 

List  and  Range  of  the  Genera  found  in  the  Niagara  Group. 

Genera.  Range. 

Graftolithus  (Linnaeus^ Quebec,  Hudson  River,  Clinton. 

Phyllograptua  (Hall)  Quebec,  Niagara(V). 

Retiolites  (Barrande)  Quebec,  Clinton. 

Dendrograptus  (Hall) Potsdam,  Quebec,  Niagara. 

Callograptus  (Hall) C^ebec,  Niagara. 

^.  ^  /u  UN  ^  Quebec,  Trenton,   Clinton,   Niagara, 

•^  ^  (     Helderberg;  Corniferous,  Hamilton. 

Calyptograptui  (Spencer) Hudson(?),*  Niagara. 

Rhixograpius  (Spencer)  Niagara. 

AcanthograptuH  (Spencer) Niagara. 

Ini>caulis  (Hall) Niagara. 

Tkamnograptus  (Hall)  Quebec,  Hudson,  Niagara. 

Piilograptus  (Hall)  C^ebec,  Niagara. 

Cyclograpius  (Spencer) Niagara. 


*  I  obtained  a  specimen  called  Inocaulis  arbuscula  (LTlrich),  belonging:  to  Cincinnati 
Group,  which  resembles  and  is  probably  a  species  of  Calyptograptns. 
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Catalogue  of  the  Species  of  the  Graptolitb  Family  bblongikg 

TO  THE  Niagara  Group.* 

Genus  Phyllograptus  (Hall). 

Pkyllograptus{})  dubius^  n.  s. 
Genus  Retiolites  (Barrande). 

Retiolites  venosus  (Hall). 
Genus  Dendrograptus  (Hall). 

Dendrograptus  ramosus^  n.  8. 

Dendrograptus  Btmplen^  n.  s. 

Dendrograptus  dawsoni,  n.  8. 

Dendrograptus  frondosus,  n.  8. 

Den(irograptus  prcegraciliSi  n.  8. 

Dendrograptus  spinosus,  n.  8. 

Dendrograptus  [Ckaunograptus)  novellns  (Hall),  1879.     Trans. 
Albany  Inst.,  vol.  x. 
Genus  Callograptus  (Hall). 

Callograptus  niagarensis  (Spencer),  1878.     Can.  Nat. 

Callograptus  grantt\  n.  8. 

Callograptus  {Dendrograptus)  multicaulis,  n.  s. 

Callograptus  mlnu/us,  n.  8. 
Genus  Dictvonema  (Hall). 

Dictyonema  retiforme  (Hall),  1852.     Pal.  N.  Y. 

Dictyonema  gracile  (Hall),  1853.     Pal.  N.  Y. 

Dictyonema  websteri  (Dawson),  1868.     A.cad.  Geol. 

Dictyonema  splendens  (Billings),   1874.     Can.  Pal.  FossiU. 

Dictyonema  tenellum  (Spencer),   1878.     Can.  Nat. 

Dictyonema  expansum,  n.  s. 

Dictyonema  pergracile  (Hall  &  Whitfield),  1872.     20th  Report  of 
N.  Y.  State  Mus.  N.  H. 
Genus  Calyptograptus  (Spencer). 

Calyptograptus  cyatki/ormis  (Spencer),  1878.     Can.  Nat. 

Calyptograptus  subretiformis  CSpencer),  1878.     Can.  Nat. 

Calyptograptus  micronematodes^  n.  8. 

Calyptograptus^  ?)  tadiatuSy  n.  s. 
Genus  Rhizograptus  (Spencer). 

Rkizogi^aptus  bulbosus  (Spencer),  1878.     Can.  Nat. 
Genus  Acanthograptus. 

Acanthograptus  granti  (Spencer),  1878.     Can.  Nat. 

Acanthograptus  pulcker,  n.  8. 
Genus  Inocaulis  (Hall). 

Inocaulis  plumulosus  (Hall),   1852.     Pal.  N.  Y. 
^Inocaulis  bellus  (Hall),   1852.     Pal.  N.  Y. 

Inocaulis  walker iy  n.  8. 

Inocaulis(})  problematicus  (Spencer),  1878.     Can.  Nat. 

*  Graptolithus  clintonemsis  of  the  Clinton  of  New  York  has  not  been  found  in  Canada . 
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Genus  Inocaulis  dtffusust  n.  s. 

Imocaulis  ramu/osttSf  n.  8. 

Inocaulis  cervicomis^  n.  s. 

Inocaulis  pkycoidesj  n.  s. 

Inocaulis  divaricatus  (Hall),  1879.    Trans.  Albany  Inst. 
Genus  Thamnograi^us  (Hall). 

Thamnograptusi^)  harionensis  (Spencer),  1878.     Can.  Nat. 
Genus  Ptilograptus  (Hall). 

Ptilograptus  JoUaceus  (Spencer),  1878.     Can.  Nat. 
Genus  Cyclogkaptus  (Spencer). 

Cyclograptus  rotadentatusj  n.  s. 


DESCRIPTION  OF  GENERA  AND  SPECIES, 
Genus  PHYLLOGPATUS  (Hall). 

Gr.  phmllokt  a  leaf;  grapko^  I  write. 

(Can.  Organic  Remains^  Dec.  ii.,  1865.) 

'^  Frond  consisting  of  simple  or  compound  foliiform  stipes^ 
which  are  celluliferous  upon  the  two  opposite  sides,  the  margins 
having  a  mucronate  extension  from  each  cellule  ;  or  consisting  of 
similar  forms  united  rectangularly  to  each  other  by  longitudinal 
axes,  and  furnished  on  the  outer  margins  with  similar  cells ;  the 
whole  supported  on  a  slender  radicle,  or  combined  in  groups." 

One  common  species  from  the  Niagara  formation  I  have  re- 
ferred  to  this  genus. 

Phyllograptus(  ?)  DUBius,  nov.  sp. 

Plate  I.    Fig.  1. 

Stipes  strong  and  simple,  tapering  at  both  ends  by  gentle 
curvature,  and  traversed  by  a  broad  central  depression  and  sur- 
rounded by  a  thinner  substance  (black  and  corneous).  The  cells 
are  unknown,  but  the  central  axis  has  a  jointed  appearance, 
where  each  joint  probably  indicates  the  origin  of  a  cellule.  Each 
joint  is  a  millimetre  apart.  The  substance  on  each  side  is  thin,, 
and  was  probably  traversed  by  cellules.  The  stipes  usually  are 
less  than  two  centimetres  long,  although  sometimes  double  that 
length.  In  thickness  they  usually  vary  from  two  to  three  milli- 
metres, and  the  central  axis  is  half  the  breadth  of  the  stipe.  In 
one  or  two  specimens  a  second  cross-stipe  appears ;  this  may  be 
either  one  preserved  accidentally,  or  derived  from  the  first,  al- 
though this  branching  form  is  not  usual. 
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Of  this  species  I  have  only  one  specimen.  It  is  five  centime- 
tres high,  besides  the  single  basal  stipe,  which  is  nearly  two  cen- 
timetres long.  The  branches  diverge  from  their  initial  points  on 
the  stipe  until  the  summit  is  rather  more  than  a  centimetre  broad, 
although  there  are  six  or  seven  branchlets  present,  each  having 
the  breadth  of  a  millimetre,  and  situated  about  the  same  distance 
apart. 

Formation  and  Locality. —  This  specimen  was  found  in  the  Nia- 
gara dolomite  at  the  "Jolly-cut  road,'*  Hamilton,  Ontario. 

Dendrograptus  dawsoni,  nov.  sp. 

Plate  I.    Fig.  6. 

Found  erect  and  tree-like.  Stipe  short,  but  extending  upward 
and  dividing  into  two  or  three  principal  branches,  each  bifur- 
cating twice  or  thrice,  and  at  the  same  time  giving  off  several 
slightly  diverging  branchlets  at  irregular  distances  on  both  sides. 
The  lower  part  of  the  stipe  or  trunk  also  gives  off  several  branch- 
lets.  The  outline  of  the  frond  is  cleft  or  divided  into  somewhat 
rounded  lobes,  with  branches  more  or  less  upright.  The  corne- 
ous surface  is  strongly  marked  with  striations.  The  cellular 
openings  are  oval  on  one  side  of  the  axis,  as  represented  in  fig. 
5a.  However,  there  are  undulations  or  swellings  on  some  of  the 
surfaces. 

This  little  fossil  is  one  of  the  most  beautiful  of  the  Graptolite 
Family  found  in  the  Niagara  formation.  It  is  four  centimetres 
high  and  with  a  breadth  of  two  centimetres,  while  the  branches 
are  less  than  half  a  millimetre  thick,  and  nearly  double  that 
distance  apart.  There  is  a  strong  resemblance  to  D.  fructi- 
casus  of  the  Quebec  group.  Only  one  good  specimen  is  in  my 
possession. 

Formation  and  Locality. — This  specimen  was  obtained  by  Col. 
Grant  in  the  dolomitic  shales,  below  the  "chert  bed"  of  the  Nia- 
gara formation,  at  the  "Jolly-cut  road,"  Hamilton,  Ontario. 

Dendrograptus  frondosus,  nov.  sp. 

Plate  I.    Fig.  & 

The  frond  is  low  and  broadly  flabellate,  originating  from  a 
short  slender  stipe,  which  divides  twice  or  thrice,  after  which  the 
divisions  extend  to  the  summit  of  the  several  lobes,  and  send  off 
branches  at  irregular  distances  on  both  sides.   The  branches  give 
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rise  to  lateral  branchlets  rather  than  bifurcations.  The  branches 
are  short  and  slender,  not  exceeding  one-third  of  a  millimetre  in 
thickness.  The  surface  is  striated ;  the  cellular  openings  are 
minute  and  oval,  but  usually  indistinct.  Fig.  6a  represents  an 
•enlarged  branch. 

This  graceful  little  frond  is  less  than  two  centimetres  broad, 
and  one  and  a  quarter  centimetres  high. 

Fortnaiion  and  Locality, — It  occurs  in  the  Niagara  dolomite  at 
Hamilton,  Ontario. 

Dbndrograptus  pr^gracilis,  nov.  sp. 

Plate  I.    Fig.  7. 

Frond  diffuse.  The  branches,  few  in  number  (three  or  four), 
originating  from  a  long  slender  stipe,  with  each  sending  off  small- 
er, very  slender  branchlets.  Surface  striated,  and  celluliferous  on 
one  side.  Branches  about  quarter  of  a  millimeter  broad  and  di- 
verging considerably.  The  umbeliferous  summit  is  about  as 
broad  as  high  (measuring  one  and  a  half  centimetres,  besides  the 
long  stipe). 

The  mode  of  branching  and  general  appearance  of  this  fossil 
closely  resembles  D.  gracilis  of  the  Quebec  group,  only  it  is 
much  smaller. 

Farmalion  and  Locality.  —  It  occurs  in  the  Niagara  dolomite  at 
Hamilton,  Ontario. 

Dbndrograptus  spinosus,  nov.  sp. 

Plate  I.    Fig.  8. 

Frond  small  and  shrub-like,  with  long  flexuous  stipe  extending 
to  the  summit,  and  giving  off  branches,  usually  alternate  and  at 
unequal  distances,  and  diverging  from  each  other  at  considerable 
angles.  From  both  stipe  and  branches  there  are  numerous  spine- 
like branchlets,  which  sometimes  have  dichotomous  terminations. 
The  surface  is  striated,  but  the  cellular  structure  is  not  preserved. 
The  branches  vary  from  one-third  to  one-half  of  a  millimetre  (in 
different  specimens)  in  thickness,  with  somewhat  gp-eater  dis- 
tance between.  The  frond  is  usually  twice  as  long  as  wide,  and 
varies  from  one  and  a  half  to  two  centimetres  high. 

Fortnaiion  and  Locality, —  This  graceful  little  fossil  is  found  in 
the  "cherty  beds"  of  the  Niagara  dolomite,  at  the  "Jolly-cut  road," 
at  Hamilton,  Ontario. 
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Of  this  species  I  have  only  one  specimen.  It  is  five  centime- 
tres high,  besides  the  single  basal  stipe,  which  is  nearly  two  cen- 
timetres long.  The  branches  diverge  from  their  initial  points  on 
the  stipe  until  the  summit  is  rather  more  than  a  centimetre  broad, 
although  there  are  six  or  seven  branchlets  present,  each  having 
the  breadth  of  a  millimetre,  and  situated  about  the  same  distance 
apart. 

Formation  and  Locality. —  This  specimen  was  found  in  the  Nia- 
gara dolomite  at  the  "Jolly-cut  road,''  Hamilton,  Ontario. 

Dbndrograptus  dawsoni«  nov.  sp. 

Plate  I.    Fig.  6. 

Found  erect  and  tree-like.  Stipe  short,  but  extending  upward 
and  dividing  into  two  or  three  principal  branches,  each  bifur- 
cating twice  or  thrice,  and  at  the  same  time  giving  off  several 
slightly  diverging  branchlets  at  irregular  distances  on  both  sides. 
The  lower  part  of  the  stipe  or  trunk  also  gives  off  several  branch- 
lets.  The  outline  of  the  frond  is  cleft  or  divided  into  somewhat 
rounded  lobes,  with  branches  more  or  less  upright.  The  corne- 
ous surface  is  strongly  marked  with  striations.  The  cellular 
openings  are  oval  on  one  side  of  the  axis,  as  represented  in  fig. 
5a.  However,  there  are  undulations  or  swellings  on  some  of  the 
surfaces. 

This  little  fossil  is  one  of  the  most  beautiful  of  the  Graptolite 
Family  found  in  the  Niagara  formation.  It  is  four  centimetres 
high  and  with  a  breadth  of  two  centimetres,  while  the  branches 
are  less  than  half  a  millimetre  thick,  and  nearly  double  that 
distance  apart.  There  is  a  strong  resemblance  to  D,  fructi' 
casus  of  the  Quebec  group.  Only  one  good  specimen  is  in  my 
possession. 

Formation  and  Locality. — This  specimen  was  obtained  by  Col. 
Grant  in  the  dolomitic  shales,  below  the  "chert  bed"  of  the  Nia- 
gara formation,  at  the  "Jolly-cut  road,"  Hamilton,  Ontario. 

Dendrograptus  frondosus,  nov.  sp. 

Plate  I.    Fig.  6. 

The  frond  is  low  and  broadly  flabellate,  originating  from  a 
short  slender  stipe,  which  divides  twice  or  thrice,  af^er  which  the 
divisions  extend  to  the  summit  of  the  several  lobes,  and  send  ofl* 
branches  at  irregular  distances  on  both  sides.   The  branches  give 
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rise  to  lateral  branchlets  rather  than  bifurcations.  The  branches 
are  short  and  slender,  not  exceeding  one-third  of  a  millimetre  in 
thickness.  The  surface  is  striated ;  the  cellular  openings  are 
minute  and  oval,  but  usually  indistinct.  Fig.  6a  represents  an 
•enlarged  branch. 

This  graceful  little  frond  is  less  than  two  centimetres  broad, 
and  one  and  a  quarter  centimetres  high. 

Formation  and  Locality, — It  occurs  in  the  Niagara  dolomite  at 
Hamilton,  Ontario. 

Dendrograptus  PR^GRAciLis,  nov.  sp. 

Plate  I.    Fig.  7. 

Frond  diffuse.  The  branches,  few  in  number  (three  or  four), 
originating  from  a  long  slender  stipe,  with  each  sending  off  small- 
er, very  slender  branchlets.  Surface  striated,  and  celluliferous  on 
one  side.  Branches  about  quarter  of  a  millimeter  broad  and  di- 
verging considerably.  The  umbeliferous  summit  is  about  as 
broad  as  high  (measuring  one  and  a  half  centimetres,  besides  the 
long  stipe). 

The  mode  of  branching  and  general  appearance  of  this  fossil 
closely  resembles  D,  gracilis  of  the  Quebec  group,  only  it  is 
much  smaller. 

Formation  and  Locality,  —  It  occurs  in  the  Niagara  dolomite  at 
Hamilton,  Ontario. 

Dendrograptus  spinosus,  nov.  sp. 

Plate  I.    Fig.  8. 

Frond  small  and  shrub-like,  with  long  flexuous  stipe  extending 
to  the  summit,  and  giving  off  branches,  usually  alternate  and  at 
uneqiual  distances,  and  diverging  from  each  other  at  considerable 
angles.  From  both  stipe  and  branches  there  are  numerous  spine- 
like branchlets,  which  sometimes  have  dichotomous  terminations. 
The  surface  is  striated,  but  the  cellular  structure  is  not  preserved. 
The  branches  vary  from  one-third  to  one-half  of  a  millimetre  (in 
different  specimens)  in  thickness,  with  somewhat  greater  dis- 
tance between.  The  frond  is  usually  twice  as  long  as  wide,  and 
varies  from  one  and  a  half  to  two  centimetres  high. 

Formation  and  Locality, —  This  graceful  little  fossil  is  found  in 
the  "cherty  beds"  of  the  Niagara  dolomite,  at  the  "Jolly-cut  road," 
at  Hamilton,  Ontario. 
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Dbndrograptus  (8.  g.  Chaunograptus)  novbllus  (Hall). 

(Trans.  Albany  Inst.,  vol.  x..  1879;  Geology  of  Indiana,  latii  Rep*t,  i88a.) 

'^  Fossils  occurring  free  in  shales,  or  upon  other  fossil  bodies, 
in  slender  branching  fronds.  Branches  diverging  lax,  and  slen- 
der, with  numerous  branchlets,  both  marked  by  numerous  cel- 
lules, which  are  usually  indicated  by  the  appearance  of  abrupt 
expansion  and  contraction  of  the  branches." 

This  very  small  Indiana  species  is  probably  represented  at 
Hamilton,  Ontario. 

Genus  CALLOGRAPTUS  (Hkll). 

Gr.  kallosi  beautiful ;  grapho^  I  write. 

(Canadian  Organic  Remains^  Dec.  ii.) 

''Flabellate  fronds,  with  numerous  slender  bifurcating  branches 
proceeding  from  a  strong  stem  on  axis.  Branches  and  divisions 
celluliferous  on  one  side,  the  opposite  side  striate ;  sometimes 
distantly  and  irregularly  united  by  transverse  dissepiments.  The 
non-celluliferous  side  sometimes  presents  a  semi-reticulate  ap- 
pearance." 

Several  species  of  organisms  occur  in  the  Niagara  rocks  at 
Hamilton  which  can  safely  be  placed  in  this  genus.  As  remarked 
by  Prof.  Hall,  the  genus  stands  intermediate  in  general  appear- 
ance between  Dictyonema  and  Dendrograptus,  In  Callograf- 
tus  there  is  no  reticulate  appearance,  and  the  various  bifurcat- 
ing branches  diverge  from  a  comrfion  radicle  and  are  free  and 
independent,  unlike  the  arrangement  in  Dictyonema.  Nor  do 
the  branches  overlie  or  interlace  with  each  other  as  in  Calypto- 
graptus.  In  all  the  species  that  I  have  placed  in  this  genus, 
the  branches  originate  in  snch  a  manner  as  more  nearly  to  re- 
semble the  outline  of  a  bush  rather  than  of  a  tree,  and  in  some 
cases  the  frond  has  a  semicircular  appearance.  Some  of  the 
species  resemble  so  closely  those  of  the  Quebec  group,  that  they 
might  almost  be  considered  as  varietal  forms. 

Prof.  Hall  has  remarked  that  some  species  have  grown  in 
funnel-shaped  ponds.  I  have  also  placed  one  or  two  species  that 
may  be  of  that  character,  where  the  mode  of  branching  is  entirely 
free,  in  this  genus.  It  is  possible  that  some  species  that  have 
been  placed  here  might  rather  be  placed  with  the  genus  Dendro^ 
graptus^  which  this  genus  nearly  resembles. 
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Callograptus  niagarensis,  nov.  sp. 

Plate  I.    Fig.  9. 
Callograptus  niagarensU  (Spencer),  Can.  Nat,  vol.  viii.,  No.  8,  1878. 

Frond  flabellate,  with  slender  branches  more  or  less  parallel ; 
form  nearly  semicircular,  with  branches  radiating  from  a  com- 
mon axis.  In  texture  it  is  corneous,  with  the  surfaces  of  the 
flattened  branches  marked  with  striations,  appearing  like  cell- 
impressions,  while  on  the  reverse  side  minute  oval  pits  or  points 
indicate  the  apertures  of  the  cells,  of  which  there  are  as  many  as 
twelve  in  a  centimetre,  the  longest  diameter  of  the  cell-orifice  be- 
ing about  half  a  millimetre. 

The  frond  does  not  usually  exceed  four  centimetres  in  breadth, 
being  broader  than  high.  The  branches  are  a  little  less  than 
half  a  millimetre  broad,  with  spaces  between  them  sometimes 
exceeding  a  millimetre  in  breadth. 

This  species  is  easily  distinguished  from  Dictyonema  by  the 
absence  of  cross-bars,  and  by  the  branches  of  frond  being  free. 
By  the  mode  of  branching,  this  species  can  be  distinguished  from 
Dendrograftus  even  if  the  cellules  are  obscured. 

Formation  and  Locality.  —  This  species  occurs  in  the  Niagara 
dolomites  and  shales  at  Hamilton,  Ontario. 

Callograptus  granti,  nov.  sp. 

Plate  I.    Fig.  10. 

Frond  originating  from  a  single  stipe ;  branches  slender,  and 
bifurcating  two,  three,  or  four  times,  and  principally  originating 
near  the  common  radicle.  In  spreading  gently  above  in  undula- 
tions the  branches  are  more  or  less  parallel  and  situated  closely 
together,  and  are  connected  occasionally  with  exceeding  fine 
transverse  bars.  The  texture  is  corneous,  with  the  surface  ob- 
liquely striated  and  marked  with  ellipsoid  pits,  which  in  some 
places  indicate  the  orifices  of  the  cells,  of  which  there  were  about 
two  for  every  millimetre  of  length  of  branch.  (See  PI.  i,  fig.  loa.) 
The  branches  are  rarely  connected  by  minute  cross-bars. 

The  general  outline  is  that  of  a  regular  oval  form,  whose 
length,  in  the  most  perfect  specimens,  is  three  centimetres  (be- 
sides the  common  stipe,  which  extends  another  centimetre),  and 
breadth,  two  centimetres.     The  branches  are  not  more  than  a 
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quarter  of  a  millimetre  broad,  while  the  stipe  is  about  double  that 
thickness. 

This  exceedingly  beautiful  frond  in  general  appearance  closely 
resembles  C  salteri  of  the  Quebec  group,  but  somewhat  small- 
er, although  there  is  some  variation  in  the  size  of  this  species. 

Formation  and  Locality,  —  This  species  occurs  on  the  shaly  sur- 
faces of  the  Niagara  dolomites  at  Hamilton,  Ontario. 

Callograptus  multicaulis,  nov.  sp. 

Plate  I.    Fig.  11. 

Fond  flabellate,  possibly  funnel-shaped  in  its  growing  state ; 
branches,  with  two  or  three  bifurcations,  strong  and  somewhat 
numerous.  Surfaces  deeply  striated  longitudinally.  The  branches 
radiate  from  a  common  radicle  until  they  occupy  three-fourths  of 
a  circle ;  but  whether  they  extended  all  around,  and  the  frond 
grew  in  a  funnel  shape,  cannot  be  determined,  as  the  lower 
branchlets  are  crushed  and  obscured.  This  beautiful  little  fossil 
has  about  a  dozen  principal  branches  well  preserved,  and  these 
are  about  half  a  millimetre  broad,  with  rather  greater  space  be- 
tween. The  lergth  of  each  branch  is  slightly  over  a  centimetre, 
and  the  breadth  of  the  frond  about  double  that  measurement. 
Cells  are  not  known. 

Formation  and  Locality, — This  graceful  fossil  was  obtained  from 
a  more  shaly  bed  of  dolomite,  below  the  "chert  bed"  in  the  Nia- 
gara formation,  at  the  ''Jolly-cut  road,"  Hamilton,  Ontario. 

Callograptus  minutus,  nov.  sp. 

Plate  1.     Fig.  \1. 

Frond  orbicular.  Branches,  with  one  or  two  bifurcations,  re- 
gularly diverging  from  the  initial  point  like  the  venations  of  a 
palm-leaf:  they  are  all  free.  The  surfaces  are  striated.  The 
branches  do  not  exceed  one-fifth  of  a  millimetre  in  breadth,  and 
are  about  half  a  millimetre  apart.  The  whole  height  of  the  frond 
is  a  centimetre,  and  the  greatest  breadth  somewhat  less. 

Formation  and  Locality,  —  This  species  occurs  in  the  Niagara 
dolomite  at  Hamilton,  Ontario. 

Genus  DICTYONEMA  (Hall). 

Gr.  diktuoH^  a  net;  nema,  a  thread. 

(Palaeontology  of  New  York,  vol.  ii.) 

"Frond  circular  or  flabelliform,  composed  of  slender  radiating 
branches  which  frequently  bifurcate  as  they  extend  towards  the 
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margin  ;  branches  and  subdivisions  united  laterally  by  fine  trans- 
verse dissepiments  ;  branches  impressed  with  deep  striae  of 
grooves,  producing  indentations  that  sometimes  have  an  elonga- 
ted rhomboidal  form  ;  axis  subcalcareous,  with  a  corneous  ex- 
terior."    (Hall.) 

The  branches  generally  appear  as  black  threads  on  the  stone, 
but  these  can  be  distinguished  from  Fenestella  by  the  corneous 
character,  even  in  indistinct  fragments.  In  one  species,  at  least, 
I  have  seen  the  axis  well  represented.  In  D,  ^acile^  the  cells 
are  circular  or  ellipsoid-cylindrical,  extending  into  the  coenosarc 
or  even  common  canal ;  they  are  situated  on  one  side  of  the  stipe 
only.  In  another  species  only  oval  pits  mark  the  cell-apertures. 
The  striae  are  probably  caused  by  the  depression  of  the  common 
canal  between  (or  at  the  junction  of)  the  cellules,  and  thus  rep- 
resenting the  general  position  of  the  polypite.  In  D.  gracile 
Prof.  Hall  represents  the  cell-orifices  as  characterized  by  denti- 
cles ;  in  our  collections  this  is  not  represented,  although  I  have 
a  very  fine  specimen  before  me  that  shows  the  cells.  The  size 
of  the  difierent  species  varies  considerably,  the  largest  frond  seen 
being  25  centimetres  in  diameter.  All  of  the  more  perfect  speci- 
mens, whether  of  funnel-shaped  or  fan-shaped  fronds,  obtained 
here,  show  more  or  less  of  a  solid  radicle  by  which  they  were 
probably  attached. 

Geological  Range,  —  The  species  of  fossils  placed  in  this  genus 
are  found  in  the  Quebec,  Trenton,  Niagara  and  Hamilton  for- 
mations ;  thus  existing  from  the  Upper  Cambrian  to  the  middle 
Devonian  ages. 

DiCTYONEMA   RRTIFORME    (Hall). 

Plate  3.    Figs.  14  2. 

(Palaeontology  of  New  York,  vol.  ii.) 

"  Frond  circular,  or  expanded  cyathiform  in  its  growing  state 
(flattened  in  its  fossil  condition)  ;  branches  thin,  flat,  frequently 
biflircating,  united  laterally  by  obliquely  transverse  filaments, 
leaving  oblong-quadrangular  interstices ;  surfaces  of  branches  in- 
dented, intermittingly  striated  in  an  oblique  direction." 

The  better  preserved  specimens  appear  to  have  been  cup- 
shaped,  and,  when  flattened  out,  they  have  become  sometimes 
circular,  but  more  frequently  they  have  fallen  on  one  side  and 
assumed  a  flabellate  form,  with  sides  largely  expanded  and  radi- 
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ated  from  the  root  as  a  circular  frond.  The  branches  are  com- 
paratively broad,  averaging  a  millimetre,  or  twice  the  breadth  of 
those  of  D.  gracile^  and  the  transverse  bars  are  comparatively 
stout.  The  radicle  or  initial  point  is  often  well  preserved.  Two 
specimens  before  me  are  about  12  centimetres  high  and  25  broad. 
Few  perfect  specimens  can  be  found. 

Pormaiion  and  Locality,  —  In  New  York  it  is  found  throughout 
the  Niagara  shales  at  Lockport  and  elsewhere.  In  Canada,  i^ 
occurs  at  Grimsby  and  at  Hamilton,  in  the  somewhat  earthy  dolo- 
mites beneath  the  chert-bed. 

DiCTYONEMA   GRACILB    (Hall). 

Plate  2.    Fig  2  represents  a  fragment,  and  Fig.  3  represents  a  celluliferous  portion  of  a 

frond  enlarged  (found  at  Hamilton). 

(Palaeontology  of  New  York,  vol.  ii.) 

**  Frond  circular  or  flabelliform  (probably  cyathiform  in  its 
growing  state),  composed  of  slender  bifurcating  and  slightly  di- 
verging branches,  which  are  united  laterally  and  at  long  intervals 
by  very  slender  filaments  ;  branches  irregularly  striated  or  indent- 
ed, sometimes  having  uneven  or  subserrate  margins ;  texture  like 
D,  retiforme^  with  an  outer  black  filament  and  interior  subcalca- 
reous  stipe."     (Hall.) 

In  this  species  the  branches  are  much  more  slender  than  in  Z>. 
retiforme^  averaging  about  half  a  millimetre  in  breadth  and  twice 
that  distance  apart.  The  branches  are  regularly  arranged  and 
form  fan-shaped  fronds,  but  many  specimens  indicate  the  cyathi- 
form structure  while  living.  Though  the  margins  are  generally 
even,  yet  in  one  fine  specimen  the  terminations  of  the  branches 
are  irregular.  The  fronds  converge  to  what  is  evidently  a  non- 
celluliferous  radicle,  and  in  size  the  finest  specimens  are  as  much 
as  lo  centimetres  high  and  6.5  broad. 

The  transverse  filaments,  which  are  non-celluliferous,  are  from 
four  to  five  times  as  far  apart  (sometimes  much  farther)  as  the 
branches  ;  or  are  frequently  obliterated,  or  almost  so.  The  tex- 
ture is  corneous. 

The  celluliferous  structure  is  shown  in  very  few  specimens. 
However,  one  specimen  (Plate  2,  fig.  3),  in  particular,  which  I 
obtained  from  Mr.  A.  E.  Walker  of  Hamilton,  removes  all  doubt 
as  to  the  character  of  the  cellules.  On  one  side  of  the  branch 
there  is  a  slender  solid  axis,  in  the  other  there  are  inserted  cylin* 
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drical  calycles  which  penetrate  the  common  canal  (or  co^nosarc) 
almost  to  the  axis.  The  cells  have  their  own  distinct  cell-walls ; 
they  are  cylindrical  in  form,  about  0.5  mm.  long  and  mm.  o  35 
in  diameter.  The  portion  of  the  cell  towards  the  orifice  overlies 
the  base  of  the  next  cell,  so  that  there  are  from  25  to  32  calycles 
in  the  length  of  a  centimetre.  More  frequently  only  circular,  or 
ellipsoid,  elevated  (sometimes  depressed)  points  mark  the  former 
abodes  of  the  polypites,  which,  being  surrounded  by  a  denser 
texture,  have  not  yielded  to  the  pressure  which  has  flattened  the 
walls  of  the  common  canal.  The  irregular  striae  and  depressions 
on  the  stipes  and  branches  are  probably  occasioned  by  the  une. 
qual  flattening  of  the  canal  and  celluliferous  portions  of  stipes. 

This  species  is  the  most  easily  obtained  of  the  fossils  of  the 
group,  though  good  specimens  are  very  uncommon.  Generally 
we  must  identify  them  by  the  relative  size  and  arrangements  of 
the  branches  and  filaments,  or,  in  more  perfect  specimens,  by  the 
form  of  the  frond. 

I^ormation  and  Locality,  —  Since  the  geological  survey  of  New 
York  first  obtained  this  fossil  in  the  Niagara  shales  at  Lockport, 
it  has  been  found  at  Grimsby,  and  more  particularly  at  Hamil- 
ton, Ont.,  by  Col.  Grant,  Mr.  A.  E.  Walker,  and  myself,  in  the 
earthy,  magnesian  limestones  of  the  lower  portion  of  the  cherty- 
bed,  and  in  shaly  rocks  adjacent  to  it.  (See  geological  section  at 
Hamilton.*)    It  also  occurs  near  Louisville,  Ky. 

DiCTYONBMA   EXPANSUM,    nOV.  Sp. 
Plate  2.     Figf.  1. 

Frond  flabelliform,  composed  of  slender  expanding  and  bifur- 
cating branches,  diflusely  arranged,  and  united  laterally  by  slender 
filaments  (often  wanting)  ;  branches  irregularly  striated  ;  texture 
corneous. 

This  species  is  clearly  related  to  D,  gracile  in  the  relative  size 
of  the  branches,  but  these  are  much  more  diffusely  and  irregu- 
larly arranged,  with  greater  interspaces,  which  are  from  two  to 
four  times  the  width  of  the  branches.  The  transverse  filaments 
occur  less  frequently  than  in  D.  gracile.  Fragments  of  this 
species  are  not  always  easily  distinguishable  from  D,  gracile^ 
although  the  branches  are  looser  and  more  spreading.    The  type- 

*  In  Paleozoic  Geology  of  the  Reg^ion  of  the  West  End  of  Lake  Ontario,  by  J.  W.  Spen- 
cer.   Can.  Nat.,  i8?a. 
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specimen  is  eight  centimetres  high  and  about  sixteen  broad,  rising' 
from  a  united  base  of  five  or  six  stipes. 

Formation  and  Locality,  —  Niagara  limestones  at  Hamilton, 
Ontario. 

DiCTYONKMA   WKBSTERI    (DawSOn). 

(Acadian  Geology,  186S.) 

This  beautiful  frond  occurs  at  New  Canaan,  Nova  Scolia,  in 
fawn-colored  slate  of  the  Upper  Silurian  system.  It  is  cellulifer- 
ou8  on  one  side,  and  in  appearance  it  is  more  closely  related  to 
D,  retiforme  than  to  D,  gracile. 

DiCTYONKMA   TENBLLUM,    nOV.  Sp. 

Plate  1.    Fig.  IS. 
Dictyonema  tenellum  (Spencer).    Can.  Nat.,  vol.  viii.,  No.  84-1878. 

Frond  cyathiform  in  the  growing  state,  but  usually  circular  on 
the  rock.  The  branches  uniform,  diverging  slowly  from  the  radi- 
cle-centre to  the  margin  with  bifurcations ;  in  width  averaging 
0.3  millimeters,  and  connected  at  short  intervals  by  \ef^  delicate 
transverse  dissepiments  ;  margin  entire.  The  frond  is  of  a  corne- 
ous character  like  the  other  species  of  this  group. 

In  the  best  specimens  distinct  ellipsoid  pits  are  arranged  along 
the  sides  of  the  branches,  marking  the  position  of  the  calycles, 
these  having  the  longer  diameter  equal  to  half  a  millimetre  and 
their  shorter  occupying  two-thirds  of  the  width  of  the  stipe. 
There  are  about  twenty-four  of  these  calycles  arranged  longitu- 
dinally in  the  length  of  a  centimetre.  In  specimens  less  perfectly 
preserved  the  bars  connecting  the  branches  are  almost  obliterated, 
and  in  those  in  a  better  state  of  preservation  they  are  placed  fiom 
two  to  three  millimetres  apart,  while  between  the  branches  there 
are  not  usually  spaces  as  great  as  (or  greater  than)  their  own 
width. 

This  species  is  easily  distinguished  from  D.gractlc  by  the 
branches  being  much  finer,  less  diverging,  with  more  bifurca- 
tions, by  the  transverse  bars  being  more  closely  arranged  and  the 
frond  regularly  circular,  having  no  general  bush-like  form  that  is 
seen  in  most  specimens  of  that  species.  The  largest  frond  is  nine 
centimetres  in.  diameter. 

Pormation  and  Locality. — It  occurs  at  Hamilton,  Ontario,  in  the 
dolomitic  limestone  of  the  cherty  beds  and  in  the  underlying  more 
shaly  rocks.     It  was  first  collected  by  Col.  Grant. 
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DiCTYONBMA   SPLBNOBNS    (BilHngs). 

(Canadian  Palaeozoic  Fossils,  vol.  ii.,  part  i,  1874.) 

"  Frond  four  or  five  inches  in  length  and  width  ;  longitudinal 
stems  about  one-third  of  a  line  wide,  and  about  their  own  width 
distant  from  each  other.  The  connecting  bars  or  dissepiments 
are  very  slender  and  fragile.  They  seem  to  vary  in  distances 
from  half  a  line  to  3  lines.  It  is  probable  that,  when  perfect,  they 
are  at  a  uniform  distance  of  about  half  a  line,  and  that  when  they 
are  more  remote  some  of  the  intermediate  ones  have  not  been  pre- 
served. The  substance  of  the  stipes  is  rough,  black  and  shining, 
and  apparently  with  some  irregular  longitudinal  striae. 

^^No  cells  or  serrations  can  be  seen  in  any  specimens  examined. 
There  are  five  or  six  longitudinal  stipes  in  the  width  of  two  lines." 
(Billings.) 

Formation  and  Location.  —  Between  Cape  Gasp6  and  Cape  Ro- 
sier, Province  of  Quebec,  in  Upper  Silurian  limestone. 

*DiCTYONEMA  PKRGRACiLE  (Hall  and  Whitfield). 

(a4th  Report  of  N.  Y.  State  Museum  of  N.  H.,  1872.) 

"  Fronds  irregular,  spreading,  composed  of  very  fine  closely 
arranged  meshes.  Longitudinal  filaments  tortuous,  not  exceeding 
a  fiftieth  of  an  inch  in  width,  and  the  spaces  between  about  equal. 
Transverse  filaments  much  narrower  than  the  others,  their  dis- 
tance equal  to  twice  or  thrice  that  of  the  longitudinal  ones,  giving 
to  the  openings  an  elongate  hexagonal  form.  Serrations  of  the 
margins  not  observed.  Surface  of  filaments  minutely  wrinkled." 
(H.  &  W.) 

Formation  and  Locality , — Niagara  limestone,  Louisville,  Ky. 

Genus  CALYPTOGRAPTUS. 

Gr.  kaluptoSf  overlaid;  grapho.^  I  write. 
Genus  Colyptograptus  (Spencer).    Can.  Nat,  vol.  viii.,  No,  8,  1878, 

Frond  cyathiform  or  fiabellate,  with  numerous  bifurcating 
branches,  which  are  dichotomous  or  trichotomous  at  their  termi- 
nations, but  are  not  connected  by  true  lateral  processes.  The 
branches  are  marked  with  striae  resembling  rhomboidal  pits ;  the 
axis  has  a  black  corneous  exterior,  and  the  radicle  is  composed 
of  a  thickened  mass  of  the  same  texture  as  the  branches.  In  ap- 
pearance and  texture  this  genus  resembles  Dictyoncma^  but  the 
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branches  are  apparently  all  independent,  not  being  connected  by 
transverse  dissepiments,  as  in  that  genus  (although  some  of  the 
branches  touching  each  other  have  occasionally  the  appearance 
of  connecting  filaments),  and  are  only  united  in  one  mass  at  the 
root.  When  fallen  some  of  the  branches  overlie  others  as  in 
a  semi^anastomose  structure ;  the  form  may  be  circular  or  fan- 
shaped.     Four  species  of  this  genus  are  known. 

Calyptograptus  cyathiformis,  nov.  sp. 

PUte  8.    Fig.  3. 
Calyptograptus  cyathiformis  (Spencer).    Can.  Nat.,  vol.  viii.,  No.  8,  IS78. 

Frond  cyathiform,  with  numerous  bifurcating  branches,  united 
only  at  the  base,  with  no  lateral  processes.  The  axis  consists 
of  a  black  corneous  substance,  which  is  striated  longitudinally. 
The  fallen  frond  has  some  of  the  branches  overlying  each  other, 
giving  somewhat  the  appearance  of  an  irregular  net-work.  The 
radicle  consists  of  a  well  marked,  thick,  corneous  mass.  The 
branches  are  divided  into  two  or  three  small  terminations, 
which  probably  mark  the  beginning  of  new  branches.  The 
branches  are  rather  over  one  millimetre  in  breadth.  The  speci- 
men under  consideration  is  most  interesting.  When  obtained  the 
frond  had  a  general  flabellate  form  with  the  radicle  well-marked, 
having  branches  radiating  to  nearly  a  semi-circle ;  but,  on  trim- 
ming the  specimen,  the  portion  of  the  stem  with  the  radicle 
was  chipped  oft',  and  revealed  the  remainder  of  a  beautiful  frond 
which  was  now  shown  to  be  circular,  the  frond  having  been  bent 
partly  over  in  the  mud,  and  having  the  lower  portion  covered  be- 
fore the  whole  was  Rattened  in  the  sediment — thus  proving  the 
funnel-shaped  character  when  living. 

Only  one  specimen  has  been  found ;  this  is  six  centimetres  in 
diameter,  and  from  the  base  of  the  root  to  the  top  of  the  branches 
it  measures  four  centimetres. 

I^ormaiion  and  Locality,  —  It  occurs  in  the  Niagara  limestone 
beneath  the  ''chertrbed"  at  the  "Jolly-cut,"  Hamilton,  Ont. 

^  Calyptograptus  subretiformis,  nov.  sp. 

Plate  4.     Figs.  1  &  2. 
Calyptograptus  subretiformis  ^Spencer).    Can.  Nat.,  vol.  viii.,  No.  8,  1878. 

Frond  circular  or  flabellate,  but  cyathiform  in  its  growing  state. 
There  are  numerous  bifurcating  branches,  which  in  the  fossil  con- 


SPENCER — NIAGARA   FOSSILS.  579 

Klition  imperfectly  unite  or  overlie  each  other,  producing  a  kind  of 
fine  net-work  with  irregular  ellipsoid  interstices.  In  texture  it  is 
•corneous,  and  has  the  branches  marked  with  striations  of  a  sub- 
rhomboidal  form.  The  terminations  of  the  branches  are  dichoto- 
mous. 

In  this  species  the  branches  are  finer  than  in  C.  cyathifcrmis 
(var}ing  from  0.35-0.75  of  a  millimetre  in  breadth),  with  more 
numerous  and  irregular  bifurcations.  The  small  branches  over- 
lie (or  are  connected  with)  each  other,  giving  a  netted  appear- 
ance, and  sometimes  there  is  the  resemblance  to  cross-bars  as  in 
Dictyonema ;  but  from  this  genus  it  is  easily  distinguished  by 
want  of  a  system  of  cross-bars,  and  by  the  very  irregular  branch- 
es, and  irregular  or  ellipsoid  meshts  of  the  net.  The  frond  is 
sometimes  flattened  in  a  circular  (and  sometimes  in  a  fan-shaped) 
form,  showing  the  basal  extremity  as  if  attached.  My  largest  spe- 
•cimen  is  ten  centimetres  high,  and  when  complete  it  had  as  great 
a  breadth  near  the  summit. 

Formation  and  Locality. — This  species  is  found  principally  in  the 
:8haly  dolomites  below  the  "chert-bed"  of  the  Niagara  formation 
at  the  "Jolly-cut,"  Hamilton,  Ont. 

Calyptograptus  micronematodes,  nov.  sp. 

Plate  3.     Fig.  4  and  4a. 

Frond  cyathiform  in  its  growing  state,  with  numerous  lateral 
branches  originating  from  the  older  stipes.  The  branches  over- 
lie each  other,  and  may  be  united  in  some  cases,  but  without  true 
-cross-bars.  The  whole  frond  has  an  anastomose  appearance  with 
irregular  rhomboidal  interstices.  The  texture  is  corneous  (though 
-sometimes  replaced  by  pyrites,  and  the  surface  is  marked  with  lon- 
jgitudinal  striations,  which  in  some  places  appear  to  represent  the 
position  of  a  solid  central  axis.  The  terminations  of  the  branches 
-end  in  two  or  three  points.  The  branches  in  this  species  are  very 
•delicate,  being  about  a  quarter  of  a  millimetre  broad,  and  each 
branch  is  not  more  than  from  one  to  two  millimetres  in  length, 
before  it  overlaps  or  touches  the  adjacent  stipe.  The  greatest 
•diameter  of  the  frond  is  not  more  than  four  centimetres.  Only 
two  or  three  specimens  of  this  beautiful  little  frond  have  been 
obtained. 

Parmation  and  Locality,  —  I  obtained  this  species,  near  the  base 
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of  the  Niagara  dolomite,  at  a  quarry  just  west  of  the  "Jolly-cut 
road,"  Hamilton,  Out.  This  species  is  also  found  near  Louis- 
ville, Ky. 

Calyptograptus(  ?)  RADiATUS,  nov.  sp. 

Plate  4.    Fig.  S. 

Frond  ellipsoid,  but  cyathiform  in  its  growing  state.  Numerous 
delicate  branches,  with  two  or  three  bifurcations,  radiating  from 
a  common  radicle.  Some  of  these  touch  or  overlie  each  other, 
but  they  are  quite  unconnected.  The  texture  is  corneous,  with 
the  surface  striated  and  marked  with  minute  depressions  or  pits, 
which  indicate  the  former  position  of  the  cellule.  These  depres- 
sions are  about  the  fourth  of  a  millimetre  in  diameter,  with  an 
equal  space  between.  The  branches  are  about  one-third  of  a  mil- 
limetre broad.  The  greatest  diameter  of  the  frond  is  less  than 
three  centimetres.  Fragments  of  this  species  so  resemble  species 
of  Callograptus  that  they  could  not  be  readily  distinguished  ;  but 
in  no  species  of  the  latter  genus  is  the  conspicuous  funnel-form 
apparent. 

F'ormation  and  Locality. — This  fossil  occurs  in  the  "cherty-beds'»^ 
of  the  Niagara  dolomite  at  Hamilton,  Ontario. 

Genus  RHIZOGRAPTUS. 

Gr.  rhina^  a  root;  grapho^  I  write. 
Genus  Rhixograptus  (Spencer).    Can.  Nat.,  vol.  viii.,  No.  8,  1878. 

Frond  flabellate,  but  cyathiform  in  its  growing  state ;  bifur- 
cating branches  with  dichotomous  terminations ;  stem  terminat- 
ing in  a  well  marked  bulb  ;  branches  (marked  with  striae)  more 
or  less  reticulated  and  united,  or  overlaid,  by  others. 

This  genus  is  established  on  account  of  its  bulbous  root,  which, 
as  yet,  has  been  found  in  no  other  variety.  The  numerous 
branches  closely  overlie  each  other,  or  are  connected  in  the  form 
of  a  net-work,  without  transverse  dissepiments.  Fragments  of 
specimens  belonging  to  this  genus  somewhat  resemble  species  of 
Calyptograptus^  but  have  a  much  more  regularly  netted*  appear- 
ance, and  the  branches  are  much  more  delicate. 

Rhizograptus  bulbosus,  nov.  sp. 

Plate  4.     Fig.  4. 
Rhixograptus  bulbosus  (Spencer).    Can.  Nat,  vol.  viii.,  No.  8,  187^. 

The  frond  is  cyathiform   in  growing  state ;  numerous  bifurcat- 
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iiig  branches  overlie  each  other,  or  are  united  at  points  of  contact 
to  form  a  net-work,  with  fine,  more  or  less  irregular,  rhomboidal 
interstices.  The  branches  unite  at  base  into  a  slender  non-cellu- 
liferous  axis  which  terminates  in  a  bulbous  root.  The  striae  along 
the  branches  (which  vary  in  thickness  from  a  quarter  to  a  third  of 
a  millimetre)  appear  to  mark  the  depressions  of  the  common  ca- 
nal between  the  original  positions  of  the  polypites.  The  orifices 
of  the  cellules  have  an  ellipsoid  form,  and  there  are  about  four  of 
these  for  every  millimetre  of  length.  On  the  side  of  the  stipe 
opposite  to  the  cellules  there  is  a  solid  axis.  In  some  specimens 
there  are  occasional  spine-like  projections  which  are  probably 
rudimentary  branchlets.  The  texture  is  corneous,  although  this 
is  sometimes  replaced  by  pyrites.  The  typical  specimen  is  about 
five  centimetres  high. 

I^ormation  and  Locality. — This  species  was  found  by  Col.  Grants 
near  the  base  of  the  *'  chert-bed"  of  the  Niagara  dolomite,  at  the 
"Jolly-cut,"  Hamilton,  Ont. 

Genus  ACANTHOGRAPTUS. 

Gr.  akantha^  a  thorn ;  grapho,  I  write. 
Gtnus  Acantk9graptHS  (Spencer).    Can.  Nat.,  vol.  viii.,  No.  8,  1879. 

Fond  shrub-like,  consisting  of  thick  branches,  principally  rising 
from  near  the  base,  with  little  divergence  and  some  bifurcations. 
One  side  of  the  branches,  furnished  with  prominent  spines  or 
denticles,  appearing  to  mark  the  position  of  the  apertures  of  the 
cells.    Texture  corneous,  and  indistinctly  striated  longitudinally. 

This  generic  form  resembles  some  species  of  Dendrograptus^ 
but  the  branches  are  stronger  and  more  bushy  than  those  of  the 
species  of  that  genus,  and  have  conspicuous  spines,  in  whose 
axils  the  cellules  were  probably  situated, 

ACANTHOGRAPTUS   GRANTI,    nOV.  Sp. 

Plate  4.    Fig*  5. 

Acanikograptus granti  (Spencer).    Can.  Nat.,  vol.  viii.,  No.  8,  1S7S. 

Frond  shrub-like,  with  thick  branches  principally  originating 
near  the  base.  Some  of  the  branches  bifurcated  with  dichoto- 
mous  terminations  ending  in  free  points.  Cell-apertures  conspicu- 
ous on  one  side  only,  and  situated  in  the  axils  of  the  prominent 
spines.     Surface  longitudinally  striated.     Occasionally  there  are 
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rudimentary  denticles  appearing  also  on  the  opposite  side  of  the 
branch  as  well  as  on  that  marked  with  the  regular  spine-like  pro- 
jections, of  which  there  are  six  or  seven  in  the  length  of  a  centi- 
metre of  the  stipe,  which  is  characterized  by  obscure  indications 
of  a  solid  central  axis.  The  branches  average  a  millimetre  in 
breadth,  and  the  spines  are  sometimes  a  millimetre  long,  which 
in  some  places  extend  into  the  material  of  the  stipe  tQ  its  centre. 
The  flattened  frond  is  usually  four  or  five  centimetres  high  and 
about  four  wide,  and  consist  of  fifteen  or  twenty  branches  at  half 
its  height,  which  are  somewhat  more  numerous  at  the  summit 
owing  to  occasional  bifurcations.  The  whole  frond  originates 
from  a  common  radicle. 

The  best  preserved  graptolites  that  are  found  at  Hamilton 
occur  oh  the  shaly  surface  of  the  limestone,  but  this  species  is 
only  found  in  the  highly  crystalline  rock,  and  consequently,  al- 
though the  general  form  of  frond  is  well-preserved  and  very 
beautiful,  the  detailed  structure  is  not  shown  as  well  as  in  the 
forms  that  are  found  in  the  more  perishable  shaly  rocks. 

Pormation  and  Locality, — This  species  is  found  in  the  dolomitic 
limestones  of  the  Niagara  formation  at  Hamilton,  Ont.,  and  was 
first  discovered  by  Col.  C.  C.  Grant,  after  whom  it  is  named. 

ACANTHOGRAPTUS   PULCHER,    nOV.  8p. 
Plate  4.    Fig.  6. 

This  frond  is  broadly  flabellate,  but  was  possibly  cyathiform 
in  its  growing  state.  Very  numerous  branches  (with  few  princi- 
pal subdivisions)  arise  from  a  common  radicle  and  extend  in  an 
entirely  free  manner  to  the  even,  and  more  or  less  circular,  mar- 
gin of  the  frond.  Along  both  sides  of  the  branches  many  short 
rudimentary  branchlets  arise.  Besides  these  there  are  numerous 
spine-like  processes,  which  possibly  indicate  the  position  of  the 
cellules.  The  texture  is  corneous,  with  the  surface  striated,  and 
in  some  places,  where  removed,  there  are  indications  of  a  lateral 
solid  axis.  From  the  centre  of  the  radicle  the  branches  extend  a 
distance  of  about  two  and  a  half  millimeters  to  the  margin  of  the 
ground,  or  the  diameter  is  about  ^\e.  millimetres.  The  branches 
are  half  a  millimetre  thick.  The  rudimentary  branchlets,  irregu- 
larly situated,  are  seldom  more  than  two  millimetres  long,  and 
are  stout,  while  the  spine-like  processes  have  a  length  of  half  a 
millimetre,  and  are  about  the  same  distances  apart,  being  very 
slender. 
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The  branches  of  this  exceedingly  beautiful  frond  (as  I  have 
only  one  complete  specimen)  appear  to  have  occupied  a  semi- 
circular position  when  alive,  but  in  compression  has  so  fallen  as 
to  extend  nearly  in  the  form  of  a  circle.  Though  it  resembles 
somewhat  Callograptus  niag'arensis^  yet  the  numerous  rudi-> 
mentary  branchlets  and  spine-like  processes  distinguish  it  from 
that  species. 

formation  and  Locality. — This  species  is  found  in  the  "  chert- 
beds '*  of  the  Niagara  formation  at  Hamilton,  Ontario.  The 
best  specimen  was  obtained  from  Mr.  Edward  McLaughlin  of 
Hamilton. 

Gbnus  Inocaulis  (Hall). 

Gr.,  ino$^  sprouts  (like  roots  of  herbs) ;  ketuios^  a  stock  or  stem. 

(Palaeontology  of  New  York,  vol.  ii.,  1851.) 

'*  A  plant  like  corneous  coral,  with  numerous  bifurcating 
branches  ;  structure  fibrous  or  plumulose." 

"  The  texture  of  this  coral  is  similar  to  the  Graptolites,  a  black 
scaly  crust  or  film  being  all  that  remains  of  the  substance.  From 
the  specimens  examined  it  appears  to  have  grown  in  groups,  with 
rounded  or  flattened  stems,  which  are  dichotomous  above  and 
more  or  less  spreading." 

This  genus  was  described  with  /.  plumulosus  for  a  type.  Sub- 
sequently Professors  Hall  and  Whitfield  published  and  figured 
/.  bellus  in  the  second  volume  of  Palaeontology  of  Ohio,  and  /. 
divaricatus  in  nth  Report  of  Geology  of  Indiana.  I  described 
/.(?)  frobUmaticus  (a  common  but  poorly  preserved  species)  in 
the  Canadian  Naturalist,  Dec,  1878 ;  and  now  I  venture  on  the 
descriptions  of  /.  diffusus^  I,  cervicornis^  /.  ramulosus^  /.  phy^ 
coid€S^  and  /.  waikeri.  With  regard  to  the  species  of  Inocaulis 
in  my  collection,  the  structure  is  shown  somewhat  more  or  less 
perfectly  in  several  of  the  species.  Some  of  the  species  appear 
to  have  grown  in  groups.  In  four  species,  at  least,  a  central  axis 
is  indicated,  one  of  these  being  /.  plumulosus.  Prof.  Hall 
placed  fnocaults  among  those  branching  Gra^/^/zV^^  which  have 
cellules  on  only  one  side  of  the  stipe,  owing  to  the  inability  of  re- 
cognizing the  cellular  structure  in  the  American  specimens.  The 
diprionidian  Graptolites  (or  those  which  have  a  row  of  cells  on 
both  sides)  have  their  solid  axis  in  a  central  position,  as  js  also 


584  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

shown  in  four  species,  including  the  /.  plumulosus  found  at 
Hamilton,  Ontario.  Even  in  most  of  the  species  that  I  have  ob- 
tained, the  definite  cell-structure  is  not  perfectly  indicated.  But 
from  the  fact  that  the  axis  is  central,  as  will  be  shown  in  the 
description  of  the  various  species,  the  inference  would  be  (even 
where  the  cells  are  not  apparent)  that  the  stipe  was  characterized 
by  a  row  of  cells  on  more  than  one  side.  Recently,  in  two  spe- 
cies I  have  observed  the  surfaces  of  the  fronds  marked  by  numer- 
ours  small  pits  indicating  the  cell-orifices  situated  variously  all 
around  the  stipe.  But  the  texture,  the  general  arrangements  of 
the  branches,  and  the  forms  of  the  fronds,  resemble  sufficiently 
Inocaulis  plumulosus  to  induce  me  to  place  them  along  with  it 
in  the  same  genus. 

Inocaulis  plumulosus  (Hall). 

Plate  5,  Fig.  1.     (Specimen  from  Hamilton.) 

(Palaeontology  of  New  York,  vol.  ii.) 

"Stem  flattened,  dichotomous ;  structure  fibrous  or  plumulose, 
apparently  composed  of  imbricating  elongated  scales  or  fibres 
which  spread  equally  on  all  sides."     (Hall.) 

In  the  specimens  under  consideration,  all  that  generally  re- 
mains of  the  texture  is  the  scaly  crust  or  dark  organic  film,  not 
even  showing  the  feather-like  margins.  But  in  several  specimens 
where  the  carbonaceous  matter  is  removed,  there  is  the  distinct 
imbricating  scaly  surface  mentioned  by  Prof.  Hall.  During 
the  summer  of  1880,  I  obtained  two  specimens  from  Col.  Grant 
which  show  a  cellular  structure.  In  a  number  of  specimens  I 
observed  a  central  axis — indicating  a  cellular  system  on  both  sides 
of  the  stipes  ;  but  in  the  specimens  just  referred  to  there  are  mi- 
nute points  arranged  over  and  around  the  surface  of  the  stipes 
(the  intercellular  spaces  being  much  greater  than  the  cellular), 
and  indicating  the  orifices  of  the  cellules.  This  latter  structure 
is  shown  where  the  corneous  matter  is  mostly  removed. 

The  entire  fronds  are  seldom  found.  The  branches  vary  con- 
siderably in  size,  from  two  to  four  millimetres  in  breadth,  and 
from  six  to  ten  millimetres  in  height.  There  are  generally  few 
branches,  but  the  fronds  grew  in  groups  and  have  often  left  con- 
fused masses  of  branches  on  the  stone. 

Formation  and  Locality,  —  This  species  is  found  at  Lockport, 
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Rochester,  and  other  places  in  New  York,  in  the  Niagara  shales  ; 
also  at  Hamilton,  Ontario,  in  the  Niagara  limestones,  especially 
in  the  "chert-beds"  at  the  "Jolly-cut  road." 

Inocaulis  brllus. 

Hall  &  Whitfield.    Pal.  Ohio,  vol.  ii. 

"Frond  small,  diffusely  branched,  originating  in  a  single  stipe 
at  the  base,  and  spreading  above  ;  branches  narrow  and  varying 
much  in  width,  the  strongest  not  exceeding  three-hundredths  of 
an  inch,  with  frequent  projecting,  prong-like  processes  rising  from 
the  sides  ;  bifurcations  numerous  at  varying  distances.  Substance 
of  frond  thin,  carbonaceous;  the  surface  marked  with  longitudi- 
nal corrugations,  irregularly  disposed  on  most  parts  and  on  some 
of  the  larger  branches,  terminating  at  the  upper  end  in  a  pustule 
or  free  point  projecting  outwards  and  upwards  from  the  surface." 

Professors  Hall  and  Whitfield  further  remark  that  the  corruga- 
tions on  the  surface  of  this  species  resemble  those  of  some  species 
oi  Dictyonema^  though  in  mode  of  growth,  in  the  absence  of  trans- 
verse filaments,  and  in  other  characters,  it  differs  from  it. 

Formation  and  Locality. — Only  one  specimen  of  this  species  was 
found  on  the  shaly  surface  of  the  Niagara  limestone  at  Yellow 
Springs,  Ohio ;  nor  has  it  been  found  at  Hamilton,  although  a 
closely  allied  species,  /.  diffusus  (Spencer),  has  been  obtained. 
This  species  has  also  been  found  near  Louisville,  Ky. 

Inocaulis  divaricatus  (Hall). 

(Trans.  Alb.  Inst,  vol.  x.,  1879;  "*^  Report  of  Geology  of  Indiana,  i88a.) 

"Frond  ramose,  regularly  branching  at  intervals  about  ten  mil- 
limetres by  dichotomous  division.  Branches  straight ;  diameter 
2  mm.,  diverging  at  an  angle  of  nearly  85°,  giving  the  frond  a 
somewhat  rigid  appearance.  Exterior  structure  composed  of  nu- 
merous irregular,  longitudinally  striated,  branching  filaments, 
connected  by  slender  dissepiments,  forming  rows  of  small,  irregu- 
lar, subangular  cell-apertures."  "  There  is  an  absence  of  pro- 
jecting, imbricating  scales  forming  the  cell-margins."     (Hall.) 

Formation  and  Locality, — Niagara  limestones  at  Waldron,  Ind. 

Inocaulis  walkeri,  nov.  sp. 

Plate  6.    Fig.  2. 

Frond  strong,  with  spreading  branches,  the  margins  having  a 
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plumulose  appearance ;  structure  corneous  with  a  central  axis,, 
and  the  surface  covered  with  minute  points  representing  the  cell- 
apertures. 

This  frond  somewhat  resembles  /.  flumulosus^  but  is  slighter^ 
and  the  branches  (not  exceeding  1.5  mm.  in  thickness)  are  much 
more  numerous,  and  proceed  from  a  single  stipe.  The  type  spe- 
cimen has  a  height  of  eight  and  a  breadth  of  six  centimetres. 

Formation  and  Locality,  —  This  species  occurs  in  the  Niagara 
limestones  at  Hamilton,  Ontario. 

Inocaulis  problrmaticus,  nov.  sp. 

Plate  6.    Fig.  S. 
Inocaulis  prohlemaiicus  (Spencer).    Can.  Nat.,  vol.viii..  No.  8,  1878. 

Plant-like,  with  small  slender  bifurcating  branches;  fronds  ag- 
gregated, resembling  branching  rootlets  ;  texture  corneous  with 
irregular  corrugations.  The  height  of  the  individual  frond  does 
not  appear  to  have  been  more  than  two  or  three  centimetres,  with 
comparatively  few  branches  which  are  about  three-fourths  of  a 
millimetre  broad.  Yet  the  individuals  appear  to  have  grown  in 
bunches  or  groups,  and  one  specimen  indicates  a  large  number 
of  fronds  originating  from  a  common  rootstock,  whose  branches, 
though  only  three  centimetres  high,  cover  seven  or  eight  centime- 
tres in  breadth. 

The  texture  is  generally  poorly  preserved,  and  is  often  rep- 
resented only  by  stains  on  the  surface  of  the  stone.  More  com- 
monly the  fossil  consists  of  an  irregular  mass  of  small  branches 
lying  together  and  occupying  space  on  the  stone  not  greater  than 
nine  or  ten  square  centimetres. 

The  relation  of  this  species  is  doubtful,  but  it  is  of  such  com- 
mon occurrence  that  it  becomes  necessary  to  notice  it. 

Formation  and  Locality, — This  is  a  common  species  in  the  dolo- 
mite limestones  of  the  Niagara  formation  at  Hamilton-cut 

Inocaulis  diffusus,  nov.  sp. 

Plate  5.    Fig^.  4. 

Frond  originating  in  a  single  stipe  at  base,  and  rising  above  in 
numerous  widely  extended  branches,  averaging  about  a  millime- 
tre in  breadth,  with  dichotomous  terminations ;  branchlets  origi- 
nating more  frequently  on  one  side  than  on  the  other.     Texture 
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corneous  with  surface  more  or  less  regularly  striated,  leaving  in* 
some  places  small  oval  impressions  (probably  the  orifices  of  the 
cellules.) 

Of  this  species  I  have  seen  only  one  good  specimen  (and  two 
inferior  fragments  which  probably  belong  here).  The  frond  is 
six  centimetres  high,  and  of  still  greater  breadth.  One  of  the 
branchlets  at  the  dichotomous  termination  is  much  more  slender 
than  the  other  (a  sort  of  lateral  pustule),  indicating  probably  the 
commencement  of  the  growth  of  a  new  branch. 

The  general  form  of  this  species  is  like  /.  Seiius  {Hall  &  Whit- 
field), but  it  is  much  larger  in  size,  having  more  diffused  branch- 
es, with  an  entire  absence  of  prong-like  processes  from  its  sides. 

Formation  and  Locality. — The  type  of  this  species  was  obtained 
by  Col.  Grant,  near  the  base  of  the  *'  cherty-bed"  at  the  Jolly-cut, 
Hamilton,  Ontario,  in  the  Niagara  dolomite. 

Imocaulis  crrvicokmis,  nov.  sp. 

Plate  6.    Fig.  6. 

Frond  consisting  of  stipes  having  a  common  origin,  and  rising 
above  into  a  few  stout,  widely  extended,  bifurcating  branches, 
averaging  from  1.5  to  2  mm.  in  breadth,  and  terminating  in  di- 
chotomous points  of  equal  thickness ;  texture  corneous,  with  a 
striated  surface. 

Owing  to  the  striations  the  appearance  of  the  surface  is  that  of 
rough  scales  or  fibres,  somewhat  resembling  the  exterior  portion 
of  /.  plumulosus.  In  the  growing  state,  the  branches  appear  to 
have  been  strengthened  by  longitudinal  fibres — solid  corruga- 
tions— and  the  cells  to  have  been  arranged  vertically  between 
them.  A  portion  of  the  branches  show  a  solid  central  axis,  with 
a  common  canal  surrounding  it.  The  general  arrangement  of 
the  branches  resembles  that  of  the  horns  of  the  American  elk. 

The  typical  specimen  consists  of  six  principal  stipes,  each  about 
three  centimetres  long,  with  only  a  few  branches.  These  stipes 
are  united  by  a  common  runner  (in  the  botanical  sense),  so  that 
the  whole  organism  is  five  centimetres  broad,  and  three  centime- 
tres high. 

Formation  and  Locality, — This  rare  and  beautiful  species  occurs 
in  the  shaly  dolomites  of  the  "blue  building-beds"  of  the  Niagara 
formation  at  the  "Jolly-cut,"  Hamilton,  Ontario. 

iv— 4 — 3  [May,  1884 
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Inocaulis  PHYCOIDES,  !)0V.  sp. 
Plate  5.    Figs.  6  &  7. 

Stem  flattened  and  from  two  to  three  millimetres  broad ; 
branches  fastigiate,  and  originating  on  both  sides  of  the  principal 
stipe  at  frequent  irregular  intervals,  and  dividing  near  their  ter- 
minations into  two  stout  branchlets  (from  three-fourths  to  one  and 
a  half  centimetres  long),  each  ending  in  dichotomous  free  points. 
Texture  corneous,  with  a  surface  apparently  composed  of  scaly 
fibres. 

Of  this  species,  the  fossils  are  not  very  well  preserved.  There 
is  some  indication  of  a  central  axis.  This  species  is  easily  distin- 
guished from  /.  plumulosus  by  the  close,  regularly  arranged,  pa- 
rallel branches  from  each  side  of  the  principal  stipes,  and  by  their 
terminal  branches.  The  fronds  appear  to  have  grown  in  groups, 
but  whether  they  are  connected  at  the  base  or  not  is  unknown. 
If  not  connected,  the  individual  fronds  (in  the  specimens  under 
consideration)  are  about  four  centimetres  high  and  three  broad, 
with  from  three  to  five  principal  branches  on  either  side  of  the 
central  stipe  (the  branches  are  more  numerous  on  one  side  than 
the  other).     The  character  of  the  cellules  is  unknown. 

Formation  and  Locality,  —  Inc  caulis  phycoides  occurs  in  the 
dolomitic  limestones  of  the  Niagara  formation,  at  the  "Jolly-cut" 
quarries,  Hamilton,  Ontario. 

Inocaulis  ramulosus,  nov.  8p. 

Plate  6.     Fijr.  1. 

Frond  consisting  of  numerous  flattened  bifurcating  branches, 
originating  in  and  radiating  from  a  common  radicle,  composed 
of  solid  chitinous  matter  ;  branches  averaging  two  millimetres  in 
breadth  for  the  larger,  and  one  mm.  for  the  smaller,  towards  the 
margin  of  the  frond,  where  the  branchlets  end  in  two  (sometimes 
three)  extensions  of  unequal  thickness.  Texture  corneous,  with 
the  surface  composed  of  scaly  fibres.  Extending  longitudinally 
through  the  stipes  are  central  or  subcentral  elevations  (sometimes 
depressions),  indicating  a  solid  central  axis. 

This  species  is  described  on  two  specimens,  one  of  which 
shows  the  origin  and  base  of  the  radiating  branches,  and  the  other 
the  general  frond,  although  the  radicle  is  concealed.  The  ex- 
treme width  of  the  typical  specimen  is  fourteen  centimetres,  and 
the  height  eight  centimetres. 
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In  general  form  this  species  differs  from  /.  pltemuJosus  in  that 
the  branches  are  more  slender,  and  rise  regpjlarly  and  more  abun- 
dantly from  the  sides  of  the  main  stipes,  which  radiate  from  a 
common  origin  and  do  not  consist  of  groups  of  individual  fronds. 
The  radicle  appears  to  have  been  attached  to  some  rocky  surface 
in  the  sea,  and  not  to  have  grown  on  some  muddy  bottom.  The 
cell-bearing  stipes  appear  to  have  had  a  common  canal,  through 
the  centre  of  which  was  a  central  solid  axis,  as  is  also  indicated 
in  /.  cervicornis. 

Formation  and  Locality. — These  specimens  were  obtained  in  the 
shaly  dolomites,  below  the  "chert-beds"  of  the  Niagara  formation, 
at  the  "Jolly-cut,"  Hamilton,  Ont. 

Genus  THAMNOGRAPTUS  (Hall). 

Gr.  tkamnusy  a  shrub ;  grapkoy  I  write. 

(Palaeontology  of  New  York,  vol.  iii.,  1S59.) 

"Bodies  consisting  of  straight  or  flexuous  stipes  (simple  or  con- 
joined at  base?;,  with  alternating  and  widely  diverging  branches  ; 
branches  long,  simple,  or  ramose,  in  the  same  manner  as  the  stipe. 
Substance  fibrous  or  striate  ;  the  main  stipe  and  branches  marked 
by  a  longitudinal  central  depressed  line,  indicating  the  axis.  Cel- 
lules or  serratures  unknown." 

In  this  genus  I  have  placed  two  species — one  described  in  1878  ; 
the  other,  which  is  subject  to  variations — in  the  present  paper. 
Probably,  however,  there  are  more  species  of  this  genus  in  the 
Niagara  formation  at  Hamilton,  Ontario. 

Thamnograptus  bartonbnsis  (Spencer). 

Plate  6.     Figs.  4  &  6. 
Thamnograptus  hartonemis  (Spencer),  Can.  Nat.,  vol.  viii.,  No.  8,  1878. 

Stipe  single  and  broad,  with  lineal  undulating  branches,  and 
having  half  the  thickness  of  the  stipe.  The  bases  of  the  branches 
are  nearly  at  right  angles  with  the  stipe,  but  afterward  bend  up- 
ward ;  these  are  from  one  to  two  centimeters  apart,  and  there  is 
usually  a  depression  of  considerable  length  on  the  side  opposite 
to  their  place  of  attachment,  and  an  expansion  on  the  same  side. 
The  texture  is  corneous  and  black,  and  the  surface  nearly  smooth, 
but  with  a  strong  medial  depression  half  a  millemetre  wide  (mark- 
ing a  central  axis?)  extends  through  the  stipe,  which  is  one  and  a 
half  millimetres  broad. 
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The  specimens  obtained  are  not  entire.  The  branches  are  often 
widely  separated,  and  are  sometimes  long  and  flexuous,  extend- 
ing for  several  centimetres  in  length.  It  sometimes  happens  that 
we  obtain  a  long  stipe  which  may  be  either  a  portion  of  the  struc- 
ture below  the  branches  or  a  portion  of  a  separate  branch. 

JFormation  and  Locality.  —  This  species  occurs  in  the  Niagara 
dolomites  at  Hamilton,  Ontario. 

Thamnograptus(?)  multiformis,  nov.  sp. 

Plate  6.    Figs.  2  ft  S. 

Stipes  simple,  flexuous,  and  strong,  usually  divided  into  two 
(sometimes  three)  branches  of  equal  thickness.  From  both  the 
undivided  and  divided  stipe  a  few  short  irregular  branches  origi- 
nate at  long  unequal  distances  apart ;  and  these  may  or  may  not 
end  in  two  free  points.  The  texture  is  corneous  and  black,  with 
the  surfaces  somewhat  striated  and  impressed  with  a  medial  line 
(indicating  a  central  axis?).  In  occasional  specimens  of  the  same 
mode  of  branching,  short  spine-like  processes,  from  one-half  to 
one  millimetre  long  and  half  a  millimetre  apart,  probably  indi- 
cate the  position  of  the  cellules  on  both  sides  of  the  branches. 

There  is  considerable  variation  in  the  size  of  these  organisms. 
The  larger  specimens  are  four  or  five  centimeters  long,  and  the 
stipes  are  usually  about  one  millimetre  thick ;  however,  some  of 
the  specimens,  that  I  have  referred  here,  have  not  more  than  half 
that  size.  In  the  larger  specimens  the  branches  are  usually  about 
half  a  centimetre  apart. 

In  the  rocks  of  the  Niagara  formation  numerous  fragments  of 
organism  of  the  Graptolite  Family  occur.  Vast  numbers,  con- 
sisting of  thick  broken  stipes,  often  flexuous,  with  one  or  two 
branches,  or  those  with  dichotomous  terminations,  are  found,  and 
cannot  be  referred  to  any  species  described.  Yet  they  so  closely 
resemble  the  better  specimens  of  this  species  that  I  have  placed 
them  here,  although  a  further  study  might  separate  some  of  them 
from  this  species.  , 

JFormation  and  Locality .  —  YrdLgmtni^  o{  ihi%  species  occur  some- 
what abundantly  in  the  Niagara  dolomitic  rocks  at  Hamilton^ 
Ontario. 
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Grnus  PTILOGRAPTUS  (Hall). 

Gr.  ptiloUf  a  feather;  grapkoy  I  write. 

(Canadian  Organic  Remains,  decade  y,  1865.) 

"Frond  plant-like,  rooted(?),  simple,  or  branching.  Branches 
and  branchlets  plumose,  the  pinnules  rising  alternately  on  op- 
posite sides  of  the  branches ;  celluliferous  on  one  face  only ; 
branches  cylindrical  or  flattened.  Substance  corneous,  dense ; 
apparently  smooth  exteriorly,  or  corrugated  by  compression,  or 
during  fossilization." 

Of  this  genus,  the  following  beautiful  species  is  preserved  in 
the  rocks  of  the  Niagara  formation  at  Hamilton,  Ontario : 

Ptilograptus  foliacbus  (Spencer). 

Plate  6.'   Fig.  7. 
Ptilograptus  JoUaceu$  (Spencer).    Can.  Nat,  vol.  viii.,  No.  8,  i878. 

Frond  bipinately  branching.  Slender  branches  plumose,  with 
delicate  pinnules  rising  alternately  from  the  opposite  sides  of  the 
branchlets.  There  are  angular  cell-openings  on  one  side  of  the 
pinnules,  whilst  on  the  other  there  are  indistinct  corrugations. 
The  substance  is  highly  corneous. 

There  are  usually  three  or  four  branches  originating  from  near 
the  same  place  on  the  short  stipe,  giving  a  lobed  appearance  to 
the  frond.  On  these  numerous  parallel  pinnules  are  situated  on 
both  sides  of  the  axis  (sometimes  as  many  as  sixteen,  the  branches 
being  rather  more  than  a  centimetre  long),  and  on  the  lower  sides 
of  these  branchlets  the  cell-denticles  occur.  (There  are  two  cells 
and  two  intercellular  spaces  in  the  length  of  a  millimetre.  The 
pinnules  seldom  exceed  half  a  centimetre  in  length,  and  rise  at 
very  acute  angles.  The  slender  branchlets  are  about  one-third  of 
an  inch  thick.  Even  if  the  branches  are  separated,  they  are  easily 
recognized  by  the  pinnules  being  regularly  arranged.  The  Vhole 
frond  is  never  more  than  two  centimetres  wide. 

This  species  bears  a  resemblance  to  P.  flumulosus  of  the  Que- 
bec group,  though  much  smaller  and  with  fewer  pinnules. 

JFormaHon  and  Locality, — This  beatiful  little  fossil,  one  of  the 
most  perfectly  preserved  species  of  the  group,  occurs  in  the  Nia- 
gara dolomites  at  Hamilton,  Ontario. 
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Grnxjs  CYCLOGRAPTUS,  nov.  gkn. 

Gr.  kuklos,  a  disc;  grapho^  I  write. 

In  this  genus,  the  frond  consists  of  a  circular  disc  which  was 
probably  cup-shaped  in  its  growing  form,  though  flattened  in  a 
concave  manner  in  the  rock.  From  the  radicle  many  stipes  radi- 
ate through  the  non-celluliferous  disc  to  its  margin,  and  thence  in 
a  free  manner  to  some  distance  beyond.  The  whole  frond  resem- 
bles a  solid  wheel,  where  the  radiating  spokes  extend  from  the 
centre  regularly  to  beyond  the  circumference.  The  branches  be- 
yond the  disc  are  celluliferous.  The  stipes  have  a  central  solid 
axis.  The  substance  is  highly  corneous,  though  in  some  places 
replaced  by  pyrites. 

This  genus  somewhat  resembles  the  discoid  species  of  the 
Graptolite  Pamily  belonging  to  the  Quebec  group.  Yet  all  the 
branches  or  stipes  are  short  and  relatively  small  compared  with 
the  disc,  which  is  circular  (when  flattened).  The  general  ap- 
pearance of  this  genus  is  another  example  of  the  similarity  of 
many  of  the  more  complex  forms  of  graptolitic  organisms  which 
existed  in  the  Quebec  and  Niagara  periods,  though  so  widely 
separated  in  point  of  time. 

I  had  often  noticed  the  wheel-like  stains  in  several  rocks  found 
at  Hamilton,  but  generally  referred  them  to  concretionary  stains 
in  the  rocks.  It  was  only  in  December,  :379,  that  I  obtained 
two  specimens  and  two  casts  whose  characters  could  be  deter- 
mined.    All  of  these  specimens  belong  to  one  species. 

Cyclograptus  rotademtatus,  nov.  sp. 

Plate  6.    Fig^s.  6  &  6a. 

Frond  circular,  with  numerous  stipes  radiating  from  a  common 
centre  and  projecting  like  a  toothed  wheel  beyond  tlie  margin  of 
a  non-celluliferous  disc.  The  frond  was  probably  cup-shaped 
when  growing,  with  the  stipes  projecting  upwards  like  a  row  of 
spines  or  of  tentacles,  but  in  the  rock  the  fossil  is  flattened  and 
slightly  convex.  The  stipes  originate  in  the  centre,  and  are  con- 
nected about  half  their  length  by  their  continuous  non-cellulifer- 
ous membrane.  Each  stipes  after  passing  beyond  Aeir  solid  disc 
divide  into  two  branches  about  half  way  between  their  extremi- 
ties and  the  margin  of  the  disc.     The  branches  or  stipes  are  tra- 
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versed  by  a  central  cylindrical,  smooth,  solid  axis  surrounded  by 
their  common  canal,  which  is  sometimes  only  represented  by  a 
central  depression  or  elevation,  but  occasionally  its  form  is  well 
preserved.  The  rarely-indicated  cell-openings  are  represented 
by  minute  oval  depressions  in  the  substance.  The  texture  is 
highly  corneous  (or  replaced  by  pyrites). 

The  diameter  of  the  frond  is  two  centimetres,  and  of  the  disc 
one  centimetre  ;  the  radiating  branches  extend  half  a  centimetre 
beyond  the  disc,  and  number  between  twenty-five  and  thirty,  but, 
as  each  is  divided,  the  frond  is  surrounded  by  about  sixty  points. 
The  branches  (both  through  the  disc  and  free,  portion)  are  rather 
over  half  a  millimetre  broad,  but  the  terminals  are  scarcely  more 
than  half  that  thickness  and  end  in  sharp  points. 

Formation  and  Locality.  —  This  perfect  little  species  was  found 
in  the  dolomite  of  the  Niagara  formation  proper,  near  the  base 
of  the  series,  at  the  quarry  just  west  of  the  "Jolly-cut  road,"  at 
Hamilton,  Ontario. 


PART  IL 

STROMATOPORID>€  OF  THE  UPPER  SILURIAN  SYSTEM. 


After  the  Graptolites  of  the  Niagara  formation  there  are,  per- 
haps, no  more  interesting  fossils  than  the  Stromatoporidse.  Of 
this  Family,  six  species  (of  which  four  are  new)  are  found  at 
Hamilton,  Ontario,  and  one  new  species  at  Dalhousie  (on  the 
Ristigouche  river).  New  Brunswick,. all  of  which  are  herein  de- 
cribed  and  figured. 

The  following  is  a  list  of  these  species : 

Stromatopora  concentrica  (Goldfuss), 
Caunofora  walkeri  (Spencer), 

*•  mirahilis  (Spencer), 

CmnoBtama  constellatum  (Hall), 

**  ristigouchense  (Spencer), 

**  hotryoideum  (Spencer), 

Dictyostoma  reticu latum  (Spencer). 

Besides  these  species,  there  are  found  in  the  Upper  Silurian 
system  the  following  species : 
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Stromatopora  hendei  (Nicholson) , 

**  osteolata  (Nicholson), 

Caunopora  kudsonica  (Dawson), 
Dictyostoma  undulatum  (Nicholson), 
Ccenostoma  galtense  (Dawson). 

Genus  STROMATOPORA  (Goldfuss). 

The  characters  of  this  genus,  proposed  by  Goldfuss  in  1826,  and 
followed  by  DeBlainville  and  Lonsdale  a  few  years  later,  are  not 
sufficiently  specific  to  include  all  the  forms  that  have  been  placed 
under  the  name  Stromatopora.  Some  have  regarded  the  Stro- 
tnatoporidce  as  a  natural  group,  others  as  a  heterogeneous  mix- 
ture. At  any  rate,  these  fossils  have  been  a  cause  of  much 
discussion  as  to  their  zoological  affinities :  they  have  been  placed 
amongst  Sponges^  F^oratninifera^  and  even  Corals.  The  two  pre- 
vailing opinions  refer  them  to  either  Foraminifera  or  Sponges. 
It  is  not  my  purpose  to  discuss  this  subject,  but  to  point  out 
several  forms  that  occur  at  Hamilton,  in  the  Niagara  formation. 
These  remains  characterize  variolic  formations  from  the  Upper 
Cambrian  to  the  Devonian  inclusive ;  and  probably  they  still  ex- 
isted in  the  later  Carboniferous  period,  as  indicated  by  some  forms 
found  in  Missouri. — Many  forms  occur  in  Canada,  ranging  from 
the  Niagara  to  the  Corniferous  groups.  Those  Niagara  forms 
occurring  at  Hamilton  must  be  referred  to  several  genera  or  sub- 
genera. They  all  consist  of  laminae,  which  were  originally  cal- 
careous (in  some  cases  the  calcareous  matter  has  been  replaced 
by  silica),  deposited  concentrically  on  some  foreign  surface  (or 
around  some  centre),  separated  by  interspaces  through  which 
delicate  pillars  extend,  connecting  the  lamellar  surfaces.  The 
laminae  are  connected  by  minute  pores  giving  communication 
between  the  interlaminar  spaces.  Sometimes  these  pores  connect 
more  distant  interlaminar  spaces  by  passing  through  hollow  pil- 
lars. Again,  the  laminae  may  be  pierced  by  horizontal  or  oblique 
tubes.  The  surfaces  of  the  mass  often  show  irregular  compara- 
tively large  apertures,  indicating  perforations  extending  through 
several  interspaces ;  but  these  last,  as  remarked  by  Dr.  J.  W. 
Dawson,  are  lined  with  dense  matter,  as  exhibited  in  some  of  the 
Niagara  species.  Even  though  the  laminae  are  mammillated  or 
nodulose  in  form,  the  vertical  section  always  appears  as  stratified 
layers  of  more  or  less  rectangular  cells,  even  though  the  spaces 
may  be  partly  filled  by  the  thickening  of  the  walls. 
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Those  who  regard  Stromatopora  as  allied  to  Sponges  consider 
the  laminae  and  pillars  as  calcareous  spicules  cemented,  and  the 
larger  tubes  as  oscula — this  last  structure  being  the  principal  rea- 
son for  placing  them  with  Sponges.  The  presence  of  spicules  is 
very  doubtful.  Principal  Dawson  states  that  he  has  detected 
no  spicules,  and  found  that  the  larger  perforations  did  not  extend 
to  the  true  surface,  besides  being  surrounded  by  a  strong  case. 
This  latter  structure  (the  cased  tubes)  he  regards  as  accidental 
or  as  some  coral  like  Syringopora,  perforating  the  mass.  If  thess 
forms  be  true  Sponges,  then  the  pores  through  the  laminae  are 
inhalant  pores  for  the  animal,  and  the  larger  and  more  scattered 
tubes  are  exhalant  oscula.  In  some  species  these  larger  tubes  do 
not  occur  over  the  surfaces  of  even  larger  size.  If  the  weight  of 
the  evidence  is  in  favor  of  their  alliance  with  Foraminifera,  as  it 
appears  to  be,  then  the  interlaminar  spaces  and  the  minute  tubes 
were  filled  with  animal  matter.  The  nearest  analogues  of  more 
modern  times  are  the  Loftusia  and  Parkeria  (of  Carpenter, 
Brady,  and  G.  M.  Dawson),  which  are  described  as  gigantic 
arenaceous  Foraminifera,  Of  these  two  genera.  Dr.  G.^M.  Daw- 
son has  obtained  one  species  in  British  Columbia  as  old  as  the 
Carboniferous  period. 

As  noticed  above,  the  large  tubes  do  not  occur  in  some  speci- 
mens even  though  of  many  square  inches  surface.  Yet  there  are 
other  species  where  their  occurrence  is  almost  too  regular  to  be 
regarded  as  accidental. 

We  will  now  notice  briefly  those  Niagara  species  at  Hamilton. 

Stromatopora  concbntrica  (Goldfuss,  1826). 

Plate  6.    Figs.  8  &  8a,  enlarged. 

In  the  Clinton  and  lower  portions  of  the  Niagara  beds  at  Ham- 
ilton we  And  spheroidal  or  irregular  masses  made  up  of  coneentric 
laminae  sometimes  surrounding  some  foreign  nucleus,  or  with  a 
crystalline  interior.  Always  there  is  a  more  or  less  concretionary 
appearance  on  the  exterior  surface.  The  laminae  are  connected 
by  pillars.  The  rectangular  spaces  are  sometimes  almost  filled 
or  even  obliterated  by  the  thickening  of  the  walls.  No  further 
structure  than  the  relative  sizes  of  the  cells  and  laminae  (which 
are  without  undulations)  is  apparent,  owing  to  the  crystalline 
and  compact  structure  of  the  limstone,  which,  about  the  organ- 
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ism,  is  of^en  silicified.     It  is  highly  probable  that  this  Niagara 
form  is  referrible  to  S.  concentrica. 

Genus  CAUNOPORA  (Phillips,  1841). 

'^  The  typical  species  is  '  amorphous/  composed  of  concentric 
or  nearly  plane  masses  perforated  by  flexuous  or  vermiform  small 
tubuli  and  by  larger  straight  subparallel  or  radiating  open  tubes^ 
persistent  through  the  mass.  This  definition  includes  those  spe- 
cies with  simple  tubes  giving  origin  to  radiating  tubuli  passing 
through  the  thickened  laminie." 

Such  is  the  description  of  this  genus  as  defined  by  Dr.  Dawson 
in  the  Quarterly  Journal  of  the  Geological  Society  (Feb.,  1879). 
As  that  distinguished  geologist  also  remarks,  the  specimens 
both  of  this  genus  and  Coenostoma  (Winchell,  1867)  bear  much 
closer  analogies  to  Sponges  than  those  of  the  typical  Stromato- 
pora^  "as  the  vertical  tubes  may  be  taken  for  oscula^  and  the  ex- 
tremities of  the  fine  tubes  as  incurvent  pores."  But  the  "  solidity 
of  the  calcareous  walls  and  the  supplemental  thickening  are  at  va- 
riance with  such  views."  In  the  paper  from  which  the  above  is 
quoted,  the  author  has  been  obliged  to  reverse  the  generic  names 
^^  Caunopora**  and  ''^  Coenostoma^'  as  used  by  Hall. 

To  this  genus,  Caunopora — at  least  two  species  of  organisms 
belonging  to  the  Upper  Silurian  system — should  be  placed. 

Caunopora  walkeri,  nov.  sp. 

Plate  6.     Fig^s.  9  &  da. 

Parasitic,  incrusting  other  bodies  (in  this  case  Pavosites^  in  a 
hemispherical  form  thinning  out  at  margins)  to  a  depth  of  two 
centimetres.  Laminae  thin  and  obscure  with  chambers  entirely 
filled  with  supplemental  matter,  only  occasionally  traversed  by 
short  tortuous  horizontal  canaliculi,  connected  with  the  vertical 
tubes.  Vertical  pillars  connecting  laminae  removed  or  obscured 
by  the  filling,  but  with  numerous  connecting  pores  apparent  and 
filled  with  matter  different  from  that  of  the  rest  of  the  mass. 

The  organism  is  traversed  by  irregularly  situated  vertical  tubes 
producing  orifices  on  the  surface  of  about  one-half  millimetre  diam- 
eter, and  scattered  over  the  surface  at  from  2  to  4  mm.  apart.  In 
some  places  these  seem  to  be  surrounded  by  walls.  The  con- 
necting pores  are  crowded  together  and  are  apparently  situated 
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around  centres  or  sometimes  around  the  larger  tubes  themselves) 
and  do  not  exceed  a  tenth  of  a  millimetre  in  diameter.  These 
pores  extend  down  into  the  substance  and  sometimes  appear  to 
traverse  several  thicknesses  of  laminae,  and  in  a  vertical  section  as 
many  as  five  pores  with  intervening  four  spaces  occurring  in  the 
length  of  one  millimetre.  The  individual  plates  are  scarcely  dis- 
tinguishable, as  generally  two  or  more  are  soldered  by  the  sup- 
plemental filling,  so  that  the  individual  laminae  are  not  separable 
more  than  at  from  one-half  to  two  millimetres  apart ;  but  the 
vertical  pores,  through  this  dense  matter,  being  filled  by  differ- 
ently colored  matter,  are  conspicuous  through  the  several  layers. 
The  surface  is  too  much  worn  to  show  any  structures  except 
when  polished. 

In  the  specimens  that  I  have  seen,  the  original  matter  is  all 
silicified.  The  specimen  on  which  this  description  is  based  is 
about  the  fourth  part  of  a  reef,  fifteen  centimeters  in  diameter, 
given  to  the  writer  by  Mr.  A.  E.  Walker  of  Hamilton,  who 
obtained  it  from  one  of  the  lower  beds  of  the  Niagara  forma- 
tion at  that  city.  This  species  bears  a  close  resemblance  to  C 
hudsonica  of  Dawson,  but  differs  in  its  rudimentary  horizontal 
canal  system  and  the  arrangement  of  the  pores.  There  is  also  a 
resemblance  to  the  Devonian  C  incrustans  of  Hall,  but  besides 
the  radioing  canals  there  appears  to  be  an  absence  of  pustules 
around  the  apertures  on  the  surface. 

Caunopora  mirabilis,  nov.  sp. 

Plate  6.    Figs.  10,  10a  &  10». 

This  organism  has  a  hemispherical  discoid  form.  Like  other 
species  of  the  Sir omatopor idee ^  it  consists  of  a  mass  of  concentric 
lamins  with  their  interspaces.  These  laminae  are  traversed  by 
the  numerous  pores  which  come  to  the  surface.  Besides  these 
there  are  two  systems  of  tubes  perforating  the  whole  thickness. 
The  smaller  of  these  two  series  has  a  diameter  of  about  half  a 
millimetre,  and  are  situated  at  from  2  to  4  mm.  apart,  and  radiate 
more  or  less  from  the  centre  of  growth.  These  are  lined  with 
stroi^  calcareous  walls.  The  other  series  consist  of  not  numer- 
ous vermiform  calcareous  tubes  of  larger  size,  at  least  more  than 
a  millimetre  or  even  two  millimetres  in  diameter.  These  last 
originate  in  the  surface  of  a  hemispherical  calcareous  nucleus, 
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around  which  the  diflerent  laminae  have  grown,  and  extend 
through  the  whole  reef  to  beyond  its  surface.  This  last  is  a  most 
striking  feature.  The  nucleus,  referred  to,  has  a  diameter  of  more 
than  1.5  centimetres,  but  the  fracture  shows  the  vermiform  struc- 
ture to  extend  into  its  substance  as  well  as  the  smallest  pores. 
On  the  lower  side  of  the  fractured  laminae,  the  Smaller  tubes 
appear  to  be  filled  by  hemispherical  tabulae.  The  vertical  section 
shows  about  two  laminae  and  two  interlaminar  spaces  in  a  milli- 
metre thickness.  A  considerable  portion  of  the  typical  reef  was 
probably  obtained,  and  has  a  diameter  of  about  eight  centimetres. 

Besides  the  above  description,  it  may  be  remarked  that  the 
horizontal  canaliculi  are  scarcely  apparent.  The  specimen  is 
much  silicified,  and  weathered  so  as  to  m^ke  visible  the  laminae, 
pores,  and  tubes.  In  places,  however,  where  the  organism  is  not 
weathered,  the  supplemental  filling  of  the  spaces  obscures  the 
laminae  themselves. 

The  general  appearance  closely  resembles  C.  walken\  but  it 
can  be  distinguished  by  the  peculiar  large  vermiform  tubes  origi- 
nating from  its  own  nucleus,  and  by  not  being  a  parasite.  Only 
one  specimen  has  been  obtained  from  the  Niagara  formation  at 
Hamilton,  so  far  as  I  am  aware. 

Genus  CCENOSTOMA  (Winchell,  1867). 

The  real  distinctive  character  of  this  genus,  as  stated  in  Dr. 
Dawson's  memoir  on  "  Structure  of  Stromatoporidae"  (Q.  G.  S., 
1879),  is  the  "absence  of  central  simple  radiating  tubes,  which  in 
these  species  are  represented  by  a  group  of  more  or  less  diver- 
gent ascending  tubuli,  so  that  the  surface  of  the  last  layer  presents 
eminences  not  with  a  single  large  pore  at  summit,  but  with  sev- 
eral small  pores  diverging  from  their  sides." 

CcENOSTOMA   CONSTBLLATUM   (Hall). 
Plate  6.    Fig.  11. 

"Massive,  hemispheric,  spheroidal,  or  irregular;  composed  of 
thin  concentric  layers  which  are  penetrated  by  minute  vertical 
tubes  or  cells ;  surface  of  layers  nodulose,  each  elevation  being 
marked  by  an  irregular  stellate  impression  with  undulating  and 
bifurcating  rays ;  intermediate  spaces  smooth,  or  only  having 
minute  cell-apertures." 
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In  this  species,  those  specimens  obtained  at  Hamilton  have 
their  laminse  much  thinner  than  the  spaces,  there  being  two  of 
each  for  every  millimetre  in  thickness.  The  spaces  have  been 
completely  filled  with  supplemental  matter.  It  is  exceptional  to 
find  specimens  showing  the  nodulose  surface,  but  numerous  spe- 
cimens exhibit  beautifully  the  stellate  impressions  of  the  horizon- 
tal canaliculi  when  the  surfaces  are  polished. 

Pormation  and  Locality. —  The  habitat  of  this  species  is  in  the 
uppermost  two  feet  of  the  Niagara-beds,  exposed  at  Carpenter's 
limekiln,  two  and  a  half  miles  south  of  Hamilton,  Ont.,  where  it 
is  abundantly  found  associated  with  C.botryoideum  making  up  a 
great  portion  of  the  bed  of  limestone  ;  but  the  organism  is  always 
highly  mineralized  with  dolomitic  grains.  This  horizon  is  near 
the  top  of  the  Niagara  series. 

Cgenostoma  ristigouchense,  nov.  sp. 

Plate  6.    Fig.  12  (natural  surfac**}  and  12a  (enlarged  vertical  section) . 

Large  reefs  composed  of  concentric  layers  penetrated  by  mi- 
nute vertical  tubuli,  ending  in  the  fine  rounded  granules  of  the 
surface ;  the  connecting  bars  of  the  tubuli  situated  about  as  far 
apart  as  their  diameters,  producing  the  appearance  of  horizontal 
pores  situated  one  above  the  other.  Masses  vertical,  penetrated 
by  undefined  canals,  sending  off  many  radiating  canaliculi,  thus 
producing  on  the  surface  irregular  depressions,  bifurcating  and 
radiating  among  the  papillar  terminations  of  tubuli.  These  unde- 
fined vertical  canals  are  situated  about  one  centimetre  apart,  and 
in  the  same  distance  there  will  be  found  irregular  rows  of  the 
nodulose  ends  of  twenty-five  or  thirty  tubuli,  in  the  centre  of  each 
of  which  there  is  a  depression.  The  thickness  of  the  layers  is  from 
I  to  2,8  millimetres  (where  there  is  a  tendency  for  the  stone  to 
split  horizontally),  but  in  this  distance  there  are  from  three  to  eight 
horizontal  cross-bars  (between  the  tubuli),  and  the  intervening 
spaces  of  about  the  same  size. 

The  surface  appearance  resembles  C.  const ellatutiiy  but  the 
stellated  canaliculi  are  much  larger.  Also,  the  ends  of  the  tubuli 
(shown  on  the  surface)  are  much  larger  than  in  C.  constellatum, 
and  arranged  often  in  undulating  rows  of  perforated  papillae. 
There  are  no  pores  other  than  the  tubuli. 

Formation  and  Locality, — This  beautiful  organism  forms  reefs  of 
two  or  three  feet  diameter  in  a  fossiliferous  limestone  of  the  Up- 
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per  Silurian  (Lower  Helderberg  probably)   system,  on  the  bank 
of  the  Ristigouche  river,  at  Dalhousie,  New  Brunswick. 

CCENOSTOMA   BOTRYOIDSUM,    nOV.  Sp. 
Plate  6.    Fig.  13,  general  view:  ISa,  section  of  surface,  nat.  size;  18^,  vert.  tec.  enlarged. 

These  fossils  form  hemispherical  masses  of  considerable  size. 
In  some  places  the  bed-rock  is  almost  entirely  composed  of  masses 
of  these  species,  together  with  C.  constellatum^  varying  in  size 
from  a  few  centimetres  to  a  few  decimetres  in  diameter,  irregu- 
larly thrown  together.  This  species  is  composed  of  concentric 
laminae  arranged  in  a  botryoidal  manner.  These  hemispherical 
undulations  do  not  often  exceed  two  (or  rarely  three)  centimetres 
in  diameter.  The  surfaces  of  the  laminae  are  smooth,  without  any 
papillae,  and  the  laminae  themselves  when  broken  can  be  removed 
like  the  coats  of  an  onion.  Sometimes  these  botryoidal  masses  so 
undulate  that  upon  the  different  individuals  there  is  a  graceful 
depression  resembling  the  osculum  of  the  sponge,  Ocul<M:opina ; 
but  this  depression  does  not  communicate  with  the  interior  of  the 
laminae.  The  laminae  are  very  thin,  and,  with  the  interlaminar 
spaces,  about  three  pair  occur  in  the  thickness  of  a  millemetre. 
These  are  connected  by  pillars,  leaving  nearly  square  spaces  or 
cells.  In  the  specimens  obtained,  the  fossils  are  so  mineralized 
that  the  spaces  have  been  filled,  and  subsequently  the  original 
calcareous  laminae  and  pillars  have  been  removed,  leaving  what, 
in  the  fossil,  forms  the  cells.  These  cells  (generally  filled),  which 
originally  were  the  pores,  extend  through  the  laminae  and  crowd 
the  surface  with  minute  circular  pores.  Besides  these  pores,  we 
find  that  the  mass  is  traversed  by  the  divergent  tubuli  character- 
istic of  this  genus.  These  are  less  than  half  a  millimetre  in  diam- 
eter and  open  on  the  smooth  surface,  where  they  are  indicated  by 
apertures  on  the  summit,  or  on  the  sides  of  the  mammillated  nod- 
ules, deposited  irregularly  at  from  four  to  eight  millimetres  apart. 

This  species  does  not  appear  to  bear  any  structural  relation  to 
S.  osteolata  (of  Nicholson) ,  belonging  to  the  Guelph  group,  al- 
though it  is  mammillated  somewhat  similarly,  and  in  a  horizon 
not  very  much  below  those  beds.  It  may  be  remarked  that  in  a 
hemispherical  nodule  of  two  centimetres  diameter  the  height  is 
rather  more  than  half  that  distance.  Dififering  from  that  Guelph 
species,  the  laminae  appear  to  be  arranged  around  imaginary  cen- 
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trcs.  The  surface  is  also  free  from  the  papil)^  of  Pix)f.  Nichol* 
son's  ^^ecies,  and  besi<les  we  have  modeiately  frequent  tubes 
opening  irregularly  over  the  surface  either  at  the  summit  or  sides 
of  the  nodulose  masses.  Besides  this,  the  poi^s  on  the  sutface  of 
the  laminae  are  apparent  under  the  microscope,  as  their  mineral 
fillii^  is  somewhat  differently  colored  from  that  of  the  rest  of  th^ 
organism. 

The  mineral  matter  is  composed  l«i^ly  of  dolomitic  grains, 
which,  owing  to  the  porous  character  of  the  organism,  crumbles 
easily. 

Formation  and  Locality. — It  occurs  in  the  upper  Niagara  beds  at 
Carpenter's  limekilns,  about  two  and  a  half  miles  south  of  Ham- 
ilton, Ontario. 

Genus  DICTYOSTOMA  (Nicholson,  1875). 

In  this  genus  the  fossils  are  composed  of  undulating  concentfic 
layers  surrounding  imaginary  centres.  These  layers  are  travetsed 
by  horizontal  canals.  From  the  upper  surfaces  of  the  laminee 
conical  points  are  developed  which  support  the  laminse  above  (in 
place  of  pillars)  without  being  amalgamated  with  them.  The 
exterior  surface  is  apparently  solid,  except  irregular  rounded  per- 
forations which  extend  into  the  mass  more  or  less  vertically. 

DiCTYOSTOMA   KKTICULATUM,    nOV.  »p. 
Plate  %.    Fig^.  14  A  14tf  (enlar^^ed  vertical  <^<*ti<>n). 

This  ^omSX  is  composed  of  concentric  lamina,  which,  with  the 
xntsriaminar  spaces,  have  a  thickness  of  rather  more  than  one 
atilliiiietre  fbr  every  pair,  each  being  about  half  that  thickness. 
On  die  edges  there  appear  the  mouths  of  horizontal  canals  tra- 
veniiig;  the  layers.  From  the  upper  surfaces  of  the  layers  numer- 
ous hollow  conical  points  or  elongated  processes  extend  to  the 
lower  side  of  next  layers,  without  being  united  with  them.  There 
are  ^benX  three  of  these  points  in  every  millimetre  of  length.  Be- 
Hdw  these  connections  between  the  laminae,  there  are  occasional 
stton^  vertical  pillars,  at  about  every  two  centimetres  apart,  that 
only  extends  from  one  layer  to  the  next.  In  some  specimens, 
this  last  laminar  9upp>ort  is  wanting;  and  in  that  case  the  speci- 
mens so  closdy  resemble  Prof.  Nicholson's  description  oi  D.  tin- 
dmimimmy  from  the  Niagara  formation  of  Kentucky,  as  to  differ 
only  in  the  relative  sizes  of  the  masses,  layers,  and  conical  point. 
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The  general  form  of  those  specimens  that  I  have  seen  are  irregu- 
lar masses  not  more  than  four  or  five  centimetres  long.  They  are 
generally  highly  silicified  and  occur  in  cherty  nodules,  not  infre- 
quently associated  with  Sponges ;  but  the  layers  and  points  are 
generally  of  a  different  color  from  the  filling  of  the  rest  of  the 
organism. 

Formation  and  Locality, — It  occurs  in  the  *'  cherty-beds  "  of  the 
Niagara  formation  at  Hamilton,  Ontario. 

NoT£.  —  In  the  Upper  Silurian  rocks  of  America,  besides  the  above 
described  species  of  StromatoporidcB,  Caunopora  kudsonica  (Dawson),  is 
from  the  Upper  Silurian  south  of  Hudson's  Bay,  discovered  by  Dr.  Robert 
Bell  (Assistant  Director  of  the  Geological  Survey  of  Canada) ;  Dicty^ 
ostoma  nndulatum  (Nicholson),  was  collected  by  the  Rev.  H.  Hertzer  in 
the  Niagara  formation  of  Louisville,  Kentucky;  Stromatopora  osttolata 
(Nicholson),  was  obtained  by  Mr.  John  Wilkie  in  the  Guelph  formation,  at 
Guelph,  Ontario;  and  Cosnostoma galtense  (Dawson)  is  from  the  Guelph 
formation  at  Gait,  Ontario.  Stromatopora  kindei  (Nicholson)  was  ob- 
tained in  the  Niagara  rocks  at  Rockwood  and  Owen  Sound,  Ont. 


PABT  III. 

FIFTEEN  NEW  SPECIES  OF  NIAGARA  FOSSILS. 

At  Hamilton,  Ontario,  nearly  two  hundred  species  of  fossils 
belonging  to  the  Niagara  series  have  been  found,  but  only  after 
a  long  and  faithful  search,  for  the  conditions  of  preservation 
are  not  very  favorable.  (See  *'  Geology  of  the  Region  about  the 
Western  End  of  Lake  Ontario,"  by  the  writer,  in  Canadian  Natu- 
ralist, Montreal,  1882.) 

Besides  the  Graptolitidce  and  Stromatoporidce^  already  de- 
scribed, there  are  several  species  of  Sponges  which  have  not  yet 
been  fully  studied.  There  are  various  other  new  species  of  fossils, 
of  which  I  venture  upon  the  description  of  the  fifteen  following 
species,  several  of  them  being  both  remarkable  and  interesting : 

Palceasttr  grantt,   n.  s. 

Fenestella  bicornis^  n.  s. 

Polypora  {Ftnestella?)  albtonensts,  n.  s. 

Rkinopora  venosa,  n.  s. 

ClatJkropora(?)  gracilis^  n.  s. 
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Lingula  in  gens  ^  n.  s. 
Disci na  clara,  n.  s. 
Crania  anna,  n.  s. 
Pleurotomaria  clifeiformis^  n.  s. 
Conularia  magnifica  (Spencer,  1879). 
Conularia  rugosa<,  n.  s. 
Conularia  wilkinsi,  n.  s. 
Orthoceras  bartonense,  n.  s. 
Cyrtoceras  reversum,  n.  8. 
Lituites  niagarensiSy  n.  s. 

PALi£AST£R   GRANTI,    nOV.  sp. 
Plate  7.-  Fig.  1. 

Body  stellate  and  small  with  short  arms,  about  two  centimetres 
across  ;  disc  less  than  one  centimetre  wide,  and  apparently  formed 
by  the  junction  of  the  rays;  rays  five  millimetres  wide  at  base, 
tapering  slowly,  and  terminating  in  rounded  extremities,  at  about 
eight  millimetres  from  junction  of  their  base  with  the  disc  ;  upper 
surface  of  rays  composed  of  five  ranges  of  highly  convex  or  tu- 
berculiform  plates  (the  marginal  and  ventral  rows  being  the  most 
conspicuous)  and  separated  from  each  other  by  minute  plates 
(becoming  fewer  on  approaching  the  extremities  of  the  rays. 

The  ellipsoid  marginal  tuberculiform  plates  number  about 
twelve  for  each  complete  side  of  the  rays,  and  the  central  range  is 
composed  of  a  similar  number,  but  in  form  these  plates  are  moie 
circular.  The  disc  between  the  terminal  central  row  of  plates  of 
the  rays  is  crushed  and  structureless,  except  a  slight  elevation  in 
the  centre.  The  terminal  plates  of  the  marginal  series  are  larger 
than  the  others  of  the  range.  The  madreporiform  tubercle  is  of 
a  spherical  form  and  relatively  large,  being  nearly  two  millime- 
tres in  diameter,  and  is  situated  at  the  axil  of  two  rays.  Both  the 
tuberculiform  plates  and  the  madreporiform  tubercle  have  a  horny 
granulated  surface. 

The  ventral  side  is  unknown.  Only  two  specimens  have  been 
obtained,  and  of  the  more  perfect  two  rays  are  broken  away,  al- 
though the  whole  of  the  disc  is  present. 

This  elegant  species  is  easily  distinguished  from  both  P.  nia- 
garensis  and  Petr aster  btllulus  by  the  relatively  short  arms,  and 
smaller  number  of  radial  plates,  although  the  upper  sides  of  these 
species  are  unknown. 

J^ormaiion  atid  Locality,  —  This  species  was  discovered  by  Col. 
C.  C.  Grant  in  the  upper  Clinton-beds  at  Hamilton,  Ontario. 

iv— 4— 4  '  [May,  18:^. 
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Bhinopora  v£nosa,  nov.  sp. 
Plate  7.    Fig.  3. 

Frond,  consisting  of  a  calcareous  crust,  expanded  over  the 
surface  of  several  centimetres  area.  The  surface  is  crowded  with 
rounded  cells,  raised  into  conspicuous  papillae  and  arranged  in 
diagonal  rows.  The  whole  frond  is  strengthened  by  a  strong 
system  of  bifurcating  rounded  network  of  veins,  which  is  itself 
marked  with  oval  cells.  Veins  are  about  one  millimetre  in  di- 
ameter, and  situated  several  times  that  distance  apart,  with  about 
24  oval  cells  in  the  length  of  a  centimetre.  The  papillose  cells 
.are  one-third  of  a  millimetre  in  diameter,  and  the  rows  of  these 
cells  are  separated  by  depressions  one-fourth  of  a  millemetre  in 
width. 

Formation  and  Locality. — It  occurs  in  the  shaly-calcareous  Clin- 
ton rocks  at  Hamilton,  Ontario. 

Clathropora(?)  gracilis,  nov.  sp. 

Plate  7.    Fig.  *.♦ 

Stems  cylindrical  below,  enlarging  rapidly  above,  and  dividing 
into  two  or  four  flattened  branches;  frond  apparently  poriferous 
on  both  sides  ;  apertures  of  cells  more  or  less  quadrangular,  rhom- 
boidal  or  oblong,  and  arrranged  in  series  parallel  to  the  direction 
of  the  stems,  and  near  the  base  in  quincunx  order.  This  species 
resembles  fragments  of  Clathopora  alcicornis,  but  diflers  from  it 
in  that  the  stem  tapers  to  a  minute  base,  and  in  the  character 
of  the  pores,  which  are  very  minute,  there  being  longitudinally 
about  three  in  the  length  of  a  millimetre,  and  transversely  about 
^\e  rows  with  their  separating  linear  ridges  in  the  same  meas- 
urement. The  largest  specimen  obtained  measures  three  centi- 
metres from  base  to  broken  summit  (divided  into  two  branches 
at  about  one  centimetre  from  base),  and  three  millimetres  at  great- 
est breadth  of  branch. 

Formation  and  Locality, — This  species  is  found  associated  with 
fragments  of  Trilobites  in  the  earthy  blue  dolomites  just  below 
the  "chert-beds"  of  the  Niagara  formation,  at  Hamilton,  Ontario. 

Fenestella  bicornis,  nov.  sp. 

Plate  7.    Fig.  2. 

Frond  long  and  slender,  consisting  of  a  single  stipe,  making 
two  nearly  equal  divisions  about  midway  between  base  and  sum- 

*  Fig.  4  is  not  a  good  representative  of  the  markings. 
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mit.  Margins  of  frond  roundedi  with  the  surface  covered  by  about 
nine  fenestrules  in  its  breadth,  in  the  branches,  and  twelve  below 
the  bifurcation.  Fenestrules  subrectangular,  and  much  longer 
than  broad  ;  and  separated  by  the  comparatively  stout  cellulif- 
erous  portions  of  the  frond,  connected  by  very  delicate  cross-bars. 
Porous  structure  not  well  defined,  having  been  obliterated  in  the 
crystallization  of  the  limestone.  Length  of  frond,  nine  centime- 
tres, and  breadth  from  1.5  to  2  millimetres.  The  general  appear- 
ance is  like  a  bundle  of  fine  tiireads  lying  close  together  and  con- 
nected transversely  by  finer  cross-threads. 

Of  this  beautiful  species  only  one  specimen  has  been  obtained, 
and  its  general  form  is  quite  distinct. 

Formation  and  Locality, — This  specimen  was  obtained  from' the 
calcaicous  beds  of  the  Clinton  rocks  at  Hamilton. 

POLYPORA   (FkNESTELLA  ?)    ALBIONENSIS,    HOV.  Sp. 

Plate  7.    Fig.  5  &  5rt. 

Frond  both  flabellate  and  cyathiform  on  the  stone,  but  always 
funnel-shaped  in  growing  state.  Branches  rounded  and  mostly 
originating  near  the  base,  and  dividing  but  a  few  times,  with 
slight  divergence,  and  extending  to  the  margin  without  dichoto- 
mous  terminations.  Branches  rather  farther  apart  than  their 
thickness,  and  connected  by  very  slight  transverse  bars,  situated 
more  or  less  regularly  at  two  or  three  times  as  far  apart  as  the 
branches.  Fenestrules  oblong-subquadrangular  'or  subrhomboi- 
dal.  Branches  circular  in  growing  state,  and  longitudinally  stri- 
ated with  the  surface  indicating  more  than  two  rows  of  pores 
imperfectly  preserved. 

The  branches  are  about  a  quarter  of  a  millimetre  broad,  and 
separated  by  rather  more  than  that  distance,  with  cross-bars  about 
one  millimetre  distant  from  each  other.  From  the  base  to  the 
summit  of  the  frond  the  measurement  is  two  and  a  half  centime- 
tres, and  the  diameter  of  the  circular  frond  double  that  distance. 

This  species  closely  resembles  Polypora  inceps^  with  branches 
more  slender,  and  the  transverse  filaments  not  expanded  at  junc- 
tion with  branches,  as  in  that  species,  producing  a  somewhat 
oval  fenestrule,  whose  transverse  to  longitudinal  diameters  are  as 
about  4  to  7,  while  in  this  species  they  are  as  i  to  3  or  4. 

Formation  and  Locality, — This  exceedingly  beautiful  species  is 
found  high  up  in  the  series  of  the  Niagara  formation,  in  the  shaly 
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limestones  occurring  along   the  Rosseau  creek,  near  Mt.  Albion, 
six  miles  east  of  Hamil  on. 

Note. — In  mode  of  branching  and  arrangement  of  cro88-bar6  this  spe- 
cies more  nearly  resembles  those  of  Dictyonema  than  any  Bryozoon  that 
I  have  seen.  But  the  absence  of  corneous  matter,  of  solid  axis,  and  the 
graptolitic  cellules,  are  at  once  noticeable. 

LiNGULA    INGBNS,    nOV.  sp. 
Plate  8.    Fig.  6. 

Shell  subelliptical  and  large,  with  sides  nearly  parallel,  and 
converging  with  a  gentle  convex  slope  to  the  beak,  at  an  angle  a 
little  less  than  ninety  degrees,  with  apex  rounded,  the  sides  con- 
verging below  in  a  circular  form.  Width  of  shell  two-thirds  the 
length.  Surface  smooth,  glistening,  and  marked  with  numerous 
very  fine,  slightly  diverging  longitudinal  striae. 

A  narrow,  shallow,  concave  sinus  extends  from  the  apex  to 
near  the  base  of  one  valve.  The  surface  is  also  marked  with  in- 
frequent concentric  interruptions  of  growth  which  become  more 
numerous  and  take  the  form  of  striae  near  the  margins,  and  bend 
back  towards  the  beak.  The  length  is  35  and  the  width  23  mil- 
limetres. 

Formation  and  Locality. — This  fossil  was  obtained  by  Col.  Grant 
from  the  "chert-bed"  of  the  Niagara  formation  at  Hamilton,  Ont. 

DiSCINA   CLARA,    nOV.  Sp. 
Plate  8.    Figs,  ft  &  6«. 

Shell  circular,  both  valves  more  or  less  conical  with  apex  cen- 
tral or  nearly  so.  The  peduncular  groove  (on  lower  valve)  strong, 
with  nearly  parallel  sides,  extending  from  the  centre  to  half  the 
distance  to  the  margin  ;  upper  valve  with  surface  unbroken.  Both 
valves  are  marked  by  fine  concentric  striae  which  increase  in 
strength  as  they  approach  the  margin  (the  central  portion  appear- 
ing smooth  except  under  a  lens).  The  grooves  are  much  wider 
than  the  ridges.  The  interior  of  shell  is  nearly  smooth,  being  only 
slightly  marked  by  faint  lines  corresponding  to  the  ridges  on  the 
exterior  side.  The  upper  valves  are  usually  a  littler  smaller  than  the 
lower,  the  largest  ventral  valves  being  two  centimetres  in  diame- 
ter, and  the  peduncular  sinus  from  three  to  four  millimetres  long, 

This  species  resembles  the  British  D,  forbesii^  but  that  species 
has  the  apex  of  lower  valve  eccentric.  It  has  a  closer  resem- 
blance to  the  Trenton  species  D,  circe^  but  the  peduncular  groove 
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in  that  species  is  acutely  oval  and  the  striae  extend  farther  into  the 
shell.  Mr.  Billings,  several  years  ago,  placed  a  label  on  a  species 
from  Hamilton,  D,  forinosa.  From  memory,  it  appears  to  have 
been  rhis  species,  but  he  never  described  such  a  name ;  and  con- 
sequently, in  case  this  species  does  not  stand,  I  have  called  it 
C.  clara. 

Formation  and  Locality, — It  is  a  common  Niagara  species  at 
"Jolly-cut  road,"  Hamilton,  Ontario. 

Crania  anna,  nov.  sp. 

Plate  8.     Fig.  4. 

Shell  small  suborbicular,  broader  than  long ;  dorsal  valve  con- 
vex, showing  faintly  the  lamellar  lines  of  growth,  and  strongly  the 
sharp  elevated  radiating  striae  ;  apex  of  dorsal  valve  subcentral 
and  prominent. 

Of  this  species  three  specimens  are  known.  In  breadth,  they 
measure  from  seven  to  nine  millimetres,  with  a  height  of  about 
two-thirds  that  measurement.  Only  the  convex  limpet-like  dorsal 
valve  is  known. 

Formation   and  Locality, — This  species   was  found    in  the 

''chert-beds"  of  the  Niagara  formation  at  Hamilton,  Ontario,  by 

Col.  Grant. 

Pleurotomaria  clipeiformis  ,  nov.  sp. 

Plate  7.    Figs.  6  &  6«. 

This  shell  is  flattened-suborbicular  in  form,  with  four  volutions, 
of  which  the  inmost  is  indistinct.  The  whole  are  slightly  convex 
with  rounded  margins,  that  above  overlapping  the  one  beneath. 
The  whorls  increase  in  breadth  as  they  approach  the  surface,  the 
inner  being  half  a  centimetre  and  the  outer  one  centimetre  wide. 
The  diameter  of  the  shell  is  about  ^wo  centimetres.  This  shell 
is  only  known  as  a  cast,  with  a  nearly  smooth  surface. 

Formation  and  Locality, — This  fossil  was  obtained  from  Mr.  Ed- 
ward McLaughlin,  and  is  from  the  upper  beds  of  the  Niagara 
limestones  near  Hamilton,  Ont. 

CONULARIA   MAGNIFICA    (SpCncer). 
Plate  9.     Fig.  1 ;   Figs.  In  &  ]^,  outer  and  inner  surface,  enlarged. 
Conularia  magnijica  (Spencer),  Can.  Nat.,  vol.  ix..  No.  1,  1879. 

Shell  large,  broad,  pyramidal ;  marginal  angles  with  shallow 
channels ;  each  side  marked  with  an  inconspicuous  medial  de- 
pression ;    transverse  striae  very  fine,  and   closely  arranged  in  a 
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direction  nearly  direct  from  the  marginal  angle  on  one  side  to  the 
medial  depression,  and  thence  (slighly  bending)  to  the  angular 
margin  of  the  shell  on  the  other  ;  transverse  ridges  crossed  by  fine 
closely  arranged  longitudinal  ridges,  producing  fine  rectangular 
papillse  Exterior  portions  of  shell  smoother  than  the  interior,  with 
the  striations  less  conspicuous.  In  some  places,  the  strise  are  more 
crowded  together  than  in  others,  but  this  may  arise  from  com- 
pression in  the  rock. 

This  species  diflers  from  Conularia  niagarensis  in  that  it  is 
ver}'  much  larger  :  and  both  the  longitudinal  and  transverse  striae 
are  relatively  very  much  smaller,  more  numerous,  and  less  curved  ; 
the  medial  depression  is  less  distinct :  the  longitudinal  grooves  are 
deeper  though  not  so  broad  :  and.  in  particular,  the  grooves  of  the 
inner  surface  are  not  marked  by  conspicuous  punctures. 

The  entire  length  of  the  shell  is  t\vent}--one  centimetres  with 
the  apex  broken  otT  but,  if  it  were  angular  in  place  of  rounded, 
the  shell  woold  measure  three  centimetres  longer.  At  the  broad- 
est end.  the  extreme  width  of  the  side  is  thirteen  centimetres,  with 
portions  of  two  adjacent  sides  crushed  There  are  from  20  to 
30  transverse  striae  in  the  length  of  a  centimetre,  and  from  30  to 
40  longitudinal  grooves  in  the  same  distance. 

Formation  and  LocaUt\\ — Of  this  species  only  two  larger  spe- 
cimens have  been  found  ^and  one  or  two  fragments).  These  were 
obtained  from  the  "chert^bed"  at  the  Tollv-cut  road  at  Hamilton, 
Ontario,  in  1S72.  by  Mr.  Yeomans.  the  superintendent  of  the 
quarries.  One  of  these  specimens  now  belongs  to  the  Museum  of 
McGi  1  University-  and  the  other  is  in  my  own  collection. 

Of  ihi*  specieii  I  published  x  notice  in  the  Canadian  Naturalif^t  of  Mon- 
treal in  1S79.  ^'*^^  ^^<^  fuller  deiscripiior.  ha<  l>een  delayed  to  the  present. 
Since  fiudir.j:  these  specimens  m  i$7r,  I  ha^-e  never  s^cn  any  that  have 
l>een  subsequent'.y  obtained,  although  Col.  Grant  has  ob>cr\-ed  one  or  two 
fragments.  Although  this  species  is  sf»  rane.  C^mmlaria  n?r/^reKs£s  is  not 
uncommon,  and  of  this  latter  species  e%-en  la:^  f^pec'mens  have  been 
found,  one  of  which,  comparativelv  large,  and  many  smaller,  have  been  in 
my  possession. 

CoXt'LARlA    RTGOSA.    HOV.  Sp. 
Plarn^  S  A  Si.    Kip.  S;  S«  is  «:ariacr  rnlaryrod. 

Shell  large,  and  broad,  pvramidal :  medial  depression  on  side 
scarcely  apparent,  but  producing  an  abrupt  bending  of  the  stride. 
Surface  of  shell  removed,  showing  only  the  internal  cast.  Broad, 
flattened,  transxxrsc  ridges^  separated  by  narrow  deep  channels. 
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cross  the  sides  of  the  shell  and  bend  abruptly  at  medial  lines. 
These  are  again  traversed  by  shallow  longitudinal  striae  situated 
closer  together  than  the  transverse  ridges,  but  which  do  not 
penetrate  them  to  a  depth  of  the  separating  transverse  grooves. 
But,  where  the  longitudinal  striae  cross  the  transverse  channels, 
there  are  jxinctures  in  the  grooves ;  and  where  they  cross  the 
ridges,  there  is  a  depression  in  the  centre  of  the  ridges. 

I  have  only  seen  one  specimen,  which  is  not  entire.  The  frag- 
ment is  13  centimetres  long,  with  two  sides  partly  remaining  ;  the 
greatest  width  at  base  of  side  (visible)  is  about  five  centimetres. 
In  some  places  the  shell  is  crushed,  bringing  the  ridges  and 
grooves  together  very  closely  in  a  wrinkled  manner ;  and,  where 
not  crushed,  the  surface  presents  a  wrinkled  appearance.  There 
are  ten  transverse  ridges  and  furrows  in  one  centimetre  of  length. 
The  longitudinal  striae  and  the  punctures  in  the  transverse  grooves 
are  situated  one-half  millemetre  apart. 

Formation  and  Locality  —  This  species  was  obtained  in  the 
Niagara  limestone  at  Hamilton,  Ontario,  and  presented  to  me  by 
Mr.  Turnbull  of  that  city. 

CONULARIA   WILKINSI,    nOV.  8p. 
Plate  8.    Fig.  3. 

Shell  short,  broad,  pyramidal ;  each  side  marked  with  an  in- 
conspicuous medial  depression  ;  transverse  striae  wtry  fine  and 
arranged  in  a  direction  from  edge  to  edge  of  valve,  but  bending 
at  a  considerable  angle  away  from  the  apex  in  the  region  of  the 
medial  depression  ;  punctures  in  the  shallow  striae  of  interior  sur- 
face of  shell  present,  but  indistinct. 

This  shell  is  usually  as  broad,  or  broader,  than  long.  Length 
is  usually  between  two  and  three  centimetres.  There  are  from  30 
to  40  transverse  striae  in  every  centimetre  of  length.  Never  more 
than  two  adjacent  valves  of  shell  are  exposed. 

Formation  and  Locality.  —  Niagara  limestone  at  Hamilton, 
Ontario. 

Orthoceras  BART0NBNS£. 
Plate  7.    Fig.  7. 

This  shell  is  cylindrical,  small,  and  tapering  very  slightly.  The 
siphuncle  is  upparently  subcentral.  The  surface  is  strongly  annu- 
lated,  and  the  crests  are  somewhat  angular  and  situated  at  about 
2.5  millimetres  apart.  The  annular  crests  are  marked  by  swell- 
ing waves  (giving  a  nodular  appearance  on  the  margin),  whose 


6lO  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

centres  are  closer  than  the  distances  between  the  crests  of  the  rings. 
The  surface  of  the  shell  is  slightly  striated  parallel  with  the  wave- 
like markings  just  mentioned.  The  calcareous  matter  is  partly 
preserved,  but  only  a  portion  of  shell  about  five  centimetres  long 
was  obtained.    Its  diameter  is  about  one  centimetre. 

Formation  and  Locality, — This  species  occurs  in  the  "  chert 
bed"  of  the  Niagara  formation  at  Hamilton,  Ont. 

Cyrtoceras  reversum,  nov.  sp. 

Plate  7.    Fig.  8. 

Only  the  internal  cast  of  this  species  is  known.  Its  form  is 
rapidly  tapering,  with  a  considerable  curvature,  until  it  ends  in 
a  rounded  point.  The  surface  is  smooth,  barely  indicating  the 
position  of  the  septae,  which  are  about  equal  in  length  to  the  diam- 
eter of  the  ^hell  at  that  place.  The  convex  side  of  the  septae  is 
directed  towards  the  bod} -chamber.  The  siphuncle  is  unknown. 
Only  the  smaller  end  of  this  species  is  known  ;  with  the  largest 
chamber,  having  a  diameter  of  1.25  centimetres,  from  which  to  the 
pointed  extremity  there  is  a  distance  of  about  four  centimetres. 

Formation  and  Locality, — It  occurs  in  the  lower  beds  of  the 
Niagara  limestones  at  Limehouse  Station  on  G.  T.  R. 

LiTUITES   NIAGARBNSIS. 

Plate  7.     Fig.  9. 

Tube  large,  and  consisting  of  about  two  whorls  when  com- 
plete;  section  circular(?)  ;  siphuncle  unknown;  septae  concave, 
and  numerous.  The  inner  extremity  of  shell  is  unknown.  The 
first  whorl  has  a  diameter  of  about  x,^  centimeters.  After  the 
completion  of  about  one  and  a  half  whorh,  the  exterior  whorl  be  - 
gins  to  separate,  until,  at  the  completion  of  the  second  turn,  it  is 
three  centimetres  distant,  near  which  it  terminates.  The  whole 
spire  is  about  twelve  centimetres  across,  and  the  diameter  of  the 
largest  end  of  tube  is  not  less  than  four  centimetres  (but  it  is  much 
obscured).  The  diameter  of  the  shell  in  the  first  whorl  is  rather 
more  than  one  centimetre.  There  are  about  five  very  concave  septa; 
in  the  length  of  two  centimetres  in  the  middle  portion  of  the  shell. 
The  exterior  surface  appears  to  have  been  nearly  smooth. 

Formation  and  Locality. — Only  one  specimen  has  been  ob- 
tained, and  that  was  presented  to  the  writer  by  Col.  Grant.  It 
occurs  in  the  Niagara  limestone  at  Hamilton,  Ont. 
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Missouri    Geological  Surveys, 

HISTORICAL     MEMOIR 
Bv  G.  C.  Broadhbad. 

In  the  year  1849  ^^  Missouri  Historical  and  Philosophical 
Society  authorized  a  committee,  consisting  of  Falkland  H.  Mar- 
tin, Sol.  D.  Caruthers,  Samuel  T.  Glover,  Wm.  G.  Minor,  and 
De  Witt  C.  Ballou,  to  present  a  memorial  to  the  Legislature. 
This  was  presented  to  the  15th  General  Assembly  of  Missouri, 
and  setting  forth  the  advantages  to  be  derived  from  a  geological 
survey  of  the  State  and  urgently  asking  liberal  appropriations  * 
therefor.  In  their  memorial  they  stated,  in  detail,  what  should 
be  required  in  connection  with  such  surveys,  making  it  incum- 
bent to  show  by  descriptions  and  maps  all  the  varied  features 
of  surface  configuration ;  to  investigate  the  causes  affecting 
health  ;  the  agricultural  capacity  of  the  various  soils ;  to  describe 
the  water-courses  and  water-powers ;  to  analyze  the  waters  of 
the  springs,  and  to  give  full  descriptions  of  the  rock  formations 
and  analyses  of  minerals. 

There  have  been  two  general  geological  surveys  of  the  State 
of  Missouri. 

FIRST    SURVEY. 

Organized  in  1853,  under   the  direction  of  Prof.  George  C. 
Swallow.    Continued  in  active  operation  until  June,  186 1. 

SECOND    SURVEY. 

Survey  prosecuted  under  direction  of  a  Mining  Bureau,  organ- 
ized in  1870.    Discontinued  in  April,  1875. 

THIRD    PERIOD. 

The  control  of  property  of  the  survey  passed  over  to  the  School 

of  Mines  with  a  very  small  appropriation,  which  ceased  after 

1S77  A.D. 

FIRST    GEOLOGICAL   SURVEY. 

April  1 2th,  1853,  Prof.  G.  C.  Swallow — recently  of  the  State 
of  Maine,  where  he  had  been  engaged  in  teaching,  and  who  was 

iv. — 4 — 5  \MarGk  L  iS66, 
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originally  a  pupil  ot  Prof.  Cleveland — received  his  commission 
as  State  Geologist.  Prof.  A.  Litton,  of  St.  Louis,  was  appointed 
Chemist,  and  R.  B.  Price,  of  Brunswick,  Mo.,  Draftsman  of  the 
Surveys.  Dr.  Litton  was  then  and  has  been  nearly  ever  since 
Professor  of  Chemistry  in  two  colleges  in  St.  Louis.  He  was 
also  previously  employed  by  D.  D.  Owen  as  one  of  his  principal 
assistants  in  the  geological  survey  of  Wisconsin,  Iowa  and  Min- 
nesota. 

Subsequently  B.  F.  Shumard,  M.D. —  then  of  Louisville,  Ky.,. 
and  a  native  of  Pennsylvania — was  appointed  Palaeontologist  and 
Assistant  Geologist.  Dr.  S.  had  previously  occupied  the  posi- 
tion of  Assistant  Geologist  to  David  Dale  Owen  in  his  survey  of 
Wisconsin,  Iowa  and  Minnesota. 

During  May  and  June,  1853,  ^^of.  Swallow  made  surveys  in 
the  counties  of  Howard  and  Boone.  In  June  Dr.  Litton  visited 
important  mines  in  Southeast  Missouri  and  made  valuable  col- 
lections therefrom.  He  worked  two  months  in  the  laboratory, 
and  later  in  the  season  he  took  the  field,  and,  in  company  with 
Dr.  Shumard,  made  special  examinations  of  certain  mines  iu 
Franklin,  Washington,  St.  Fran9ois,  Madison,  Jefferson,  St.  Ge- 
rfevieve  and  Perry  counties.  Dr.  Swallow  studied  the  geological 
structure  along  the  Missouri  river  from  the  extreme  north-west  to 
Rochport. 

In  1854,  Maj.  F.  Hawn,  then  Assistant  Engineer  of  the  Han- 
nibal &  St.  Jo.  Railroad,  made  a  geological  section  along  the 
line  of  said  road  across  the  State. 

In  July,  1854,  F.  B.  Meek,  of  Owensboro,  Ky.,  was  commis- 
sioned Assistant  Geologist.  He  had  previously  been  connected 
with  the  geological  survey  of  Wisconsin,  Iowa  and  Minnesota. 

Prof.  Swallow,  in  his  first  report,  informs  us  that  his  aim  had 
been  to  make  out — 

I.  An  outline  of  the  Geology  of  the  whole  State. 

•i.  A  general  view  of  the  Mineral  Wealth  of  the  Mining  Districts. 

3.  Exposition  of  the  Agricultural  and    Manufacturing  Resources  of  the 

4.  Reports,  in  detail,  of  as  many  Counties  as  possible.  [State. 

In  his  second  annual  report,  1854,  Prof.  S.  informs  us  that  he 
and  his  assistants  had 

constructed  twelve  geological  sections  across  the  State  in  different  direc- 
tions in  order  to  obtain  an  outline  of  the  geological  structure  of  the  State. 
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In  1857  Garland  C.  Broadhead  and  Henry  Engelmann  were 
appointed  Assistant  State  Geologists.  Mr.  E.  was  employed 
one  year  on  the  survey,  assisting  Dr.  Shumard  ;  G.  C.  Broadhead 
was  employed  for  four  years,  until  the  termination  of  the  survey 
in  1861.  G.  C.  B.  was  a  native  of  Virginia,  but  raised  in  Mis- 
souri :  he  studied  geology,  natural  science  and  civil  engineering 
at  the  University  of  Missouri  and  the  Western  Military  Institute, 
Ky. ;  and  had  for  his  instructor  Prof.  E.  Leffingwell,  and  at  the 
Military  Institute  his  instructors  were  Prof.  Richard  Owen  (a 
brother  of  David  Dale  Owen),  Geologist  and  Chemist,  and  Col. 
(afterwards  Gen.)  Bushrod  R.  Johnson  and  Col.  Williamson, 
Professors  of  Mathematics  and  Engineering.  Previously  to  being 
attached  to  the  Missouri  Geol.  Survey,  G.  C.  B.  was  employed 
for  five  years  as  a  Civil  Engineer.  During  1857  Warwick  Hough, 
recently  Judge  of  Supreme  Court  of  Missouri,  assisted  Dr.  Shu- 
mard in  his  geological  surveys. 

In  1858  Dr.  J.  G.  Norwood  was  appointed  Assistant  Geolo- 
gist. Dr.  N.  had  previously  been  principal  assistant  to  Dr.  D.  D. 
Owen  in  the  survey  of  Wisconsin,  Iowa  and  Minnesota  ;  he  had 
also  been  State  Geologist  of  Illinois,  and  had  been  several  times 
professor  in  medical  colleges ;  he  was  a  native  of  Kentucky,  and 
had.  been  educated  at  Lexington  and  Louisville.  Mr.  Edwin  . 
Harrison,  of  St.  Louis,  assisted  Dr.  N.  on  his  surveys  in  1858 ; 
he  has  since  been  extensively  engaged  in  mining  and  the  manu- 
facture of  iron.    He  was  a  pupil  of  Agassiz.       ' 

In  1858  Dr.  Shumard  resigned  his  position  on  the  Missouri 
Survey  and  accepted  a  position  as  State  Geologist  of  Texas. 

Mr.  R.  B.  Price  also  resigued  his  position  in  1858. 

In  1858  P.  C.  Swallow  and  Daniel  Crosby  were  employed  as 
assistants  on  the  survey. 

P.  C.  Swallow  was  employed  until  1861. 

H.  A.  Ulffers  was  appointed  Draftsman  in  place  of  R.  B. 
Price,  and  was  also  Assistant  Geologist  until  1861. 

Dr.  Norwood  was  appointed  Prof,  of  Chemistry  in  the  Mis- 
souri University,  and  Dr.  John  Locke,  of  Cincinnati,  Ohio,  was 
appointed  Assistant  Geologist  in  his  place. 

Mr.  C.  Gilbert  Wheeler,  of  Chicago,  Ills.,  a  very  thorough 
chemist,  was  Assistant  Geologist  during  i860*  and  part  of  1861. 

The  CHARACTER  of  the  work  of  the  first  survey  was.  mainly 
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preliminary.  Its  aim  was  to  mark  down  on  accurate  maps  the 
boundaries  of  the  geological  formations,  the  limits  of  prairie  and 
timber,  mineral  localities,  and  all  other  matters  necessary  to  form 
a  geographical  as  well  as  geological  map.  Sections  were  corre- 
lated and  grouped  ;  minerals,  fossils,  rocks,  ores,  and  mineral 
waters  collected,  also  the  different  kinds  of  soil.  The  blufts  along 
the  streams  were  indicated  upon  the  maps,  the  height  of  hills 
measured  above  the  plains,  but  no  strictly  topographical  snrveys 
were  made.  Such  surveys  as  we  have  described  were  made  in 
all  except  thirty-three  counties. 

Partial  surveys  were  also  made  in  other  counties. 

The  survey  was  sustained  by  regular  annual  appropriations 
made  by  order  of  the  Legislature. 

The  office  and  headquarters  were  in  rooms  of  the  State  Uni- 
versity at  Columbia. 

Although  Prof.  Swallow  was  during  part  of  this  time  Profes- 
sor in  the  University,  the  University  had  no  control  over  the  Sur- 
vey or  its  officers,  either  directly  or  indirectly. 

Besides  paying  special  attention  to  geology,  the  members  of 
the  Survey  were  also  requested,  when  convenient,  to  make  botan- 
ical collections,  also  collections  in  zoology  and  the  various  de- 
partments of  natural  history,  and  to  obtain  all  the  necessary 
information  towards  constructing  complete  geological  as  well  as 
geographical  maps. 

The  chief  assistants  were  appointed  and  commissioned  by  the 
Governor  upon  the  recommendation  of  the  State  Geologist. 

The  State  Geologist  received  $3,000  per  annum,  the  Assistants 
from  $1,000  to  $1,500  per  year. 

There  were  generally  two  parties  in  the  field,  who  camped 
out  in  tents,  the  camp  equipage,  horses,  etc.,  being  the  property 
of  the  State. 

The  civil  war  of  1861  interfered  with  the  progress  of  the  sur- 
vey, and  it  was  stopped. 

About  the  year  1866  the  Legislature  authorized  Prof.  Swallow 
and  L.  D.  Morse  to  publish  the  manuscripts  of  the  geological  sur- 
vey, but  on  account  of  the  expense  it  was  abandoned. 

SECOND  GEOLOGICAL  SURVEY. 

In  1870  the  Missouri  Legislature  passed  an  act  organizing  a 
Mining  Bureau,  to  be  composed  of  the  Governor  and  nine  mem- 
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bers,  one  from  each  congressional  district.  Under  that  law  Al- 
bert D.  Hager,  of  Vermont,  was  appointed  by  the  Board  as  State 
Geologist,  and  the  headquarters  of  the  Survey  established  in  St. 
Louis.  Prof.  Hager  had  been  connected  with  the  Vermont  Sur- 
vey and  associated  with  Prof.  Hitchcock. 

Mr.  Hager  published  one  report  of  progress  (21  pp.)>  briefly 
noticing  the  chief  building-stones  and  minerals  of  the  State.  He 
also  made  partial  examinations  in  several  portions  of  the  State, 
but  no  complete  surveys.  He  held  the  position  of  State  Geologist 
until  August,  1871. 

On  the  i8th  March,  1871,  the  Legislature  amended  the  law 
and  made  the  Board  to  consist  of  four  members  besides  the  Gov- 
ernor. 

Dr.  Jos.  G.  Norwood  was  temporarily  placed  in  charge  of  the 
Survey  from  Sept.  ist,  1871,  until  Nov.  25th,  1871.  With  Dr. 
Norwood,  G.  C.  Broadhead  was  appointed  Assistant  Geologist 
and  C.  M.  Litton  sub-assistant. 

The  Board  of  Managers  of  the  Survey  were  elected  for  two 
years ;  the  State  Geologist  for  ah  indefinite  period,  as  long  as  the 
work  would  be  well  done.  The  State  Geologist  was  authorized 
to  appoint  one  Assistant  Geologist  and  one  Chemist,  and  such 
other  assistants  as  the  Board  might  deem  necessary.  ,        i^'  •  '♦♦ 

The  bill  authorizing  the  survey  was  in  many  respects  similar 
to  that  of  the  first  survey.  Specimens  were  to  be  collected  in 
triplicate,  and  reports  of  progress  and  financial  statements  were 
to  be  made  to  each  General  Assembly. 

The  Board  were  only  allowed  their  necessary  travelling  ex- 
penses and  when  attending  meetings.  They  elected  a  Secretary, 
who  preserved  the  regular  minutes,  and  received  $50  per  month 
salary.  All  accounts  were  to  be  made  under  oath,  and  filed  with 
the  State  Auditor.  The  State  Geologist  and  his  assistants  were 
required,  before  entering  upon  their  duties,  to  make  oath  faith- 
fully to  perform  their  duties,  and  not  to  allow  anyone  to  have 
access  to  their  notes,  nor  to  disclose  to  anyone  or  make  public 
any  information  concerning  mines  or  valuable  deposits  other  than 
in  their  official  reports  (except  to  the  owners  thereof),  and  to 
abstain  from  all  speculations  in  their  behalf,  or  in  behalf  of  oth- 
ers, during  the  progress  of  the  survey.  [A  similar  oath  was  also 
required  of  the  members  of  the  first  Survey.] 
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The  organization  of  the  Survey  in  1872  was — 

Gov.  B.  Gratz  Brovsrn,  ex  officio  President  of  the  Board, 
Edwin  Harrison,  Forest  Shepherd, 

Prof.  Sylvester  Waterhouse,    Gen.  J.  H.  Hammond. 

Prof.  Waterhouse  and  Gen.  Hammond  resigned  in  1872,  and 
their  places  were  filled  by  A.  W.  Myers,  of  Linn,  and  L.  A. 
Brown,  of  Howard. 

Gov.  Silas  Woodson  was  President  in  1873  ;  Andrew  A.  Blair 
was  appointed  Secretary  of  the  Board. 

The  corps  of  Geologists  were — 

State  Geologist^  Raphael  Pumpelly. 

ASSISTANTS. 

G.  C.  Broadhead,  Dr.  Adolph  Schmidt, 

Regis  Chauvenet,  Chemist^  W.  E.  Guy, 

W.  B.  Potter,  C.  J.  Norwood, 

J.  R.  Gage,  Alex.  Leonhard. 

Other  sub-assistants  were — John  Pumpelly,  in  eharge  of  trian- 
gulation  of  Iron  county  ;  P.  N.  Moore,  magnetic  observer ;  F. 
Tunica,  topographer ;  C.  Gaylor,  B.  Vitzhum  V.  Eckstadt, 
draftsmen  ;  also,  T.  J.  Caldwell  and  T.  A.  Minor. 

Of  the  personnel  we  would  say  that  R.  Pumpelly  was  a  na- 
tive of  New  York,  a  graduate  of  Freiburg,  Professor  in  Harvard 
College,  and  at  one  time  employed  by  the  Governments  of  Ja- 
pan and  China  in  geological  investigations.  Dr.  A.  Schmidt  was 
also  a  graduate  of  Freiburg,  in  charge  of  important  works  in 
Germany,  since  then  in  charge  of  Bessemer  steel  works  at  Troy. 
New  York  [he  is  now  Professor  in  Heidelburgh,  Germany]. 
R.  Chauvenet,  educated  at  Washington  University,  St.  Louis,  and 
was  a  student  of  Dr.  A.  Litton.  Wm.  B.  Potter,  educated  at 
Columbia  College,  New  York,  was  assistant  on  Ohio  geological 
survey ;  is  at  present  Professor  of  Mining  and  Metallurgy  at 
Washington  University,  and  Mining  Engineer  of  the  Iron  Moun- 
tain, Mo.,  and  is  distinguished  as  a  mining  engineer  and  assayer. 
J.  R.  Gage,  W-  E.  Guy  and  Alex.  Leonhard  were  also  students 
at  Freiburg.  P.  N.  Moore  was  educated  at  Columbia  College, 
New  York,  and  has  since  been  connected  with  the  Kentucky  Geo- 
logical Survey,  and  is  favorably  known  as  a  mining  engineer. 
G.  C.  Broadhead  had  formerly  been  connected  with  Prof.  Swal- 
low in  the  first  geological  survey,  and  in  1868  was  assistant  on 
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the  Illinois  survey.  C.  J.  Norwood  was  a  son  of  J.  G.  Norwood, 
and  was  afterwards  connected  with  the  Kentucky  geological 
survey. 

In  the  fall  of  1871  G.  C.  Bjoadhead  with  C.  M.  Litton  made 
surveys  in  Madison  county,  and  later  in  the  season  examined  the 
geological  structure  and  working  coal  mines  near  the  line  of  the 
Missouri  Pacific  railroad  from  Sedalia  to  Kansas  City. 

In  1872  G.  C.  Broadhead,  assisted  by  C.J.  Norwood,  studied 
the  general  geology  of  Northwest  Missouri,  making  vertical  sec- 
tions of  Missouri  river  blufls  from  Brunswick  to  the  north-west 
corner  of  Missouri  and  for  80  miles  east. 

Prof.  W.  B.  Potter,  assisted  by  Alex.  Leonhard,  made  a  sur- 
vey of  Lincoln  county. 

Prof.  Pumpelly  and  others  made  a  topographical  survey  of  Iron 
Mountain,  Pilot  Knob  and  vicinity,  and  carefully  studied  the  re- 
lations of  the  porphyries  and  related  rocks  with  the  ore  deposits. 

Dr.  Schmidt  studied  the  distribution  and  mode  of  occurrence 
of  the  iron  ores  and  iron  metallurgy  of  the  State. 

In  May,  1873,  Prof.  Pumpelly  resigned,  and  in  June  G.  C. 
Broadhead  was  appointed  State  Geologist. 

The  geological  corps  during  1873  were — 

G.  C.  Broadhead,  State  Geologist; 
Dr.  A.  Schmidt,  Assistant  Geologist; 
Regis  Chauvenet,  Chemist; 
Chs.  J.  Norwood.  Assistant  Chemist. 
Alex.  Leonhard,  P.  N.  Moore,  and  H.  H.  West,  Assistants. 

T.J.  Caldwell,  in  the  office. 

C.  H enrich.  Topographer, 

During  the  latter  part  of  1873,  Schmidt,  Norwood,  Caldwell; 
and  West,  were  the  only  assistants  employed. 

In  1S73  P.  N.  Moore  made  a  special  examination  of  the  chief 
limonite  deposits  of  South-east  Missouri.  J.  R.  Gage  examined 
certain  lead  mines  in  South-east  Missouri.  Dr.  Schmidt,  assisted 
by  Leonhard,  made  careful  examinations  of  the  lead  districts  of 
Newton  and  Jasper.  Messrs.  Leonhard  and  Henrich  made  a 
topographical  survey  of  the  Granby  lead  mines.  G.  C.  Broad- 
head;  assisted  by  C.  J.  Norwood  and  H.  H.  West,  made  surveys 
in  Jasper,  Cedar,  Barton,  Vernon,  and  Bates ;  and  later  in  the 
:sea8on  made  surveys  in  Howard,  Linn,  Adair,  and  Sullivan. 

In  1874   Dr.  Schmidt  made  careful  examinations  of  the  lead 
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deposits  of  Cole,  Miller,  Morgan,  Moniteau,  and  Cooper.  C.  J.. 
Norwood  and  H.  H.  West  made  surveys  in  Putnam,  Schuyler, 
and  part  of  Chariton.  G.  C.  Broadhead  made  surveys  in  Cole 
and  Madison,  and  generally  directed  the  survey  and  prepared 
the  reports  for  publication. 

The  surveys  from  1872  to  1875  were  specially  directed  towards- 
noting  matters  of  the  greatest  economic  importance,  and  devel- 
oped mines  were  carefully  examined. 

During  the  administration  of  Pumpelly  and  Broadhead  the 
office  of  the  Survey  was  in  Washington  University,  St.  Louis> 
and  the  collections  were  also  placed  there. 

MISSOURI    GEOLOGICAL   SURVEY    APPIIOPRIATIOVS 

By  Act  of  the  Legislature. 

From  1853  to  1S62   $105,000  oo 

1870  and  1871 12.500  00 

Under  Acts  of  1872,  1873  and  1874    60,000  00 

In  1 876  and  1877,  used  by  School  o»  Mines 5)O0O  00 

Printing,  1873 1 2,000  oo- 

"         1876 1,50000 

Total $196,000  00 

Deduct  unexpended  appropriations  I9?8i4  45 

Total  expended $176, 185  55 

I  do  not  know  what  it  cost  to  print  Prof.  Swallow's  report,  but 
it  may  have  been  $20,000 ;  if  so,  we  have 

Printing  Swallow's  Report,  1854 $  20,000  00 

Report,  185*;  to  1871 3,000  oo 

Pumpelly,  cS:c.,  1873 9,000  00 

Broadhead,  &c.,  1874 7i320  00 

Williams*  Report,  1876 x»500  00 

Total $  40,820  oo 

Leaving  for  field  work,  salaries,  and  incidentals $X35>365  5^ 

Total  as  above 1 76, 185  55 

PUBLICATIONS. 
LIST   AND   ANALYSIS   OF   THEIR   CONTENTS. 

First  Annual  Report^  i^53-  This  was  only  a  Report  of  Pro- 
gress. 

Second  Annual  Report^  1S54.  Includes  38  pages  Report  of 
Progress  ;  Part  I.,  207  pages  ;  Part  II.,  240  pages.  Printed  at 
Jeflerson  City,  1855. 
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Pari  I.  0/  Five  Chapters, 

Chap.  I. — Geologj  of  Missouri,  with  descriptive  and  illustrated  sections. 
In  this  the  various  groups  are  described  and  named. 

Chap.  2. — Economical  Geologj  and  soils;  area  and  thickness  of  coal  ^ 
principal  deposits  of  iron,  lead,  and  zinc,  with  short  notices  of  the  then 
partially  developed  lead  mines  of  South-west  Missonri.  The  chapter 
also  includes  brief  notices  of  other  minerals,  clays,  and  stone,  and  of 
the  lumber  and  water-power  of  the  State. 

Chap.  3. — Report  on  Marion  County.     G.  C.  Swallow. 

Chap.  4. — Report  on  Cooper  County. 

Chap.  5. — Geology  of  South-west  Missouri. 

Part  II.  0/ Swallow's  Report  includes 

Report  of  Dr.  A.  Litton  on  lead  mines  and  mining  of  South-east  Missou- 
ri, in  the  counties  of  Franklin,  Jefferson,  Washington,  St.  Frar^ois^ 
and  Madison.  This  report  describes  the  mode  of  occurrence  of  the 
(lead)  ores,  analyses,  product,  and  sketches,  of  some  mines.  It  alsa 
includes  a  Preliminary  Report  on  copper  mines  of  Franklin,  and  of  the 
most  important  iron  mines  of  South-east  Missouri,  with  48  analyses  of 
ores,  rocks,  &c. 

F.  B.  Meek  has  a  Report  and  Map  of  Moniteau  County. 

F.  Hawn,  Catalogue  of  Rocks  and  Section  along  Hannibal  &  St.  Joseph 
railroad. 

Dr.  Shumard*s  Geological  Section  on  the  Mississippi  river. 

Dr.  Shumard's  Reports,  with  Maps  of  St.  Louis  and  Franklin  counties. 

Dr.  Shumard's  Description  of  48  new  species  of  Fossils,  with  3  Plates  of 
the  same.  Four  county  maps  are  published  with  this  report,  also  nu- 
merous plates  and  sections. 

Third  Report  of  Progress^  1856. 

J^ourth  Report  of  Progress^  ^^59'     ^4  pages. 

Fifth  Report  of  Progress^  i860.     19  pages. 

The  last  three  mainly  relate  to  the  progress  of  the  survey,  with 
notices  of  a  few  salient  facts  of  discovery. 

Annual  Report^  187 1.  A.  D.  Hager.  23  pages.  Somewhat 
similar  to  the  annual  reports  of  Prof.  Swallow. 

Geological  Report,  1855-71.  Jefferson  City,  1873.  323  pages 
Svo.,  with  3  colored  photo-lithographs,  plates,  8  county  maps, 
index,  and  sections.     2,000  copies.    The  contents  are 

County  Reports  of  Maries,  Osage,  Warren,  Shelby,  Macon,  and  Ran- 
dolph, by  G.  C.  Broadhead;  Miller.  Morgan,  and  Saline,  by  F.  B. 
Meek;  Ozark,  Douglass,  Wright,  Laclede,  Pulaski,  Phelps,  Crawford, 
Cape  Girardeau,  Perry,  St.  Genevieve,  Jefferson,  and  Clark,  by  B.  F. 
Shumard. 
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Report — Iron  Ores  and  Coal  Fields — 1873.  Raphael  Pum- 
pelly,  Director.  190  Illustrations,  2  Parts,  and  an  Atlas.  Part 
I.,  214  pages  ;  Part  II.,  440  pages.  2,000  copies.  Printed  and 
engraved  by  Julius  Bien,  New  York.    Contents: 

Part  I, 
Chap.  I. — Geology  of  Pilot  Knob  and  vicinity,  by  R.  Pumpelly. 
Chap.  2. — Analyses  of  fuels  and  iron  ores,  by  Chauvenet  and  Blair. 
Chaps.  3  to  6  inclusive,  by  A.  Schmidt  —  Special  description  and  distri- 
bution of  deposits  of  iron  ores. 

Part  II. 
Chaps.  I  to  5. — Coal  Measures  of  Missouri,  by  G.  C.  Broadhead. 
Chap.  6. — Geological  description  and  sections,  near  Mo.  Pacific  railroad, 

from  Sedalia  to  Kansas  City,  by  G.  C.  Broadhead. 
Chaps.  7  and  8. — Geology  of  Lincoln  county,  by  W.  B.  Potter. 
Chaps.  9  to  15  inclusive,   by  G.  C.  Broadhead,  with   Reports  on  Living- 
ston, Clay,  Platte,  Buchanan,  Holt,  Atchison,  and  Nodaway. 
Appendix  A. — Strength  of  building  material.    C  A.  Smith. 
**         B, — Marbles  of  Missouri.    G.  C.  Broadhead. 
C. — List  of  fossils.    C.  J.  Norwood. 
D. — Depth  of  coal  seams.    G.  C.  Broadhead. 
**         E, — Tree  map  of  North  Missouri.    G.  C.  Broadhead. 

Geological  Survey,  1874.  G.  C.  Broadhead,  State  Geolth 
gist.  734  pages.  91  Illustrations  in  text,  and  Atlas,  14  Maps 
and  Sections.  Jeflerson  City,  1874.  4,000  copies.  35  chap- 
ters, 5  appendices. 

Chap.  I  and  Appendix  A. — Early  mining  history. 

Chap.  2. — General  geology. 

Chap.  3. — Caves  and  supply  of  water. 

Chap.  4. — Soils,  timber. 

Chap.  5. — Minerals,  rocks. 

Chap.  6. — Topography  of  South-western  Missouri  coal  field. 

Chaps.  7,  8,  9,  10  and  12. — Geology  of  Cedar,  Jasper,  Barton,  Vernon,  and 

Howard,  by  G.  C.  Broadhead  and  Charles  J.  Norwood. 
Chaps.  II,    13,    14,    15,    18,    19,  20  and  21. — Reports  on  Bates,  Sullivan, 

Adair,  Linn,  Andrew,  Daviess,  and  Cole,  by  G.  C.  Broadhead. 
Chaps.  16  and  17. — On  Putnam  and  Schuyler,  by  Ch.  J.  Norwood. 
Chap.  21. — Madison  county,  by  G.  C.  Broadhead  and  J.  G.  Norwood. 
Chaps.  22  to  27. — Lead  and  zinc  region  of  South-west   Missouri,  by  Dr. 

Adolph  Schmidt. 
Chap.  28. — Mining  and  smelting  of  lead,  by  Dr.  A.  Schmidt. 
Chaps.  29,  30,  31  and  32.— Lead  region  of  Central  Missouri,   by  Dr.  A. 

Schmidt. 

Chap.  33. — Practical  rules  for  developing  iron  ore  deposits,  by  Dr.  A. 
Schmidt. 
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Chap.  34.— Lead  region  of  South-east  Missouri,  by  J,  R.  Gage. 
Chap.  35. — Iron  ores  of  South-east  Missouri,  by  P.  N.  Moore. 
Appendix  A. — Notes  on  history  of  early  mining  in   Missouri,   by  Henry 

Cobb. 
Appendix  B. — Lead  mining  of  Upper  Louisiana,  by  Moses  Austin.    Ex- 
tract from  American  State  Papers,  1804. 
Appendix  C. — Metalic  statistics.     From   Merchants'  Exchange  Reports, 

1872. 
Appendix  D. — Mineral  springs  of  Missouri,  by  G.  C.  Broadhead. 
Appendix  E. — Chemical  analyses,  by  R.  Chauvenet. 

Report  of  Chas.  P.  Williams  on  Metallurgy  of  Lead,  Zinc, 
and  Iron.     183  pages,  5,000  copies.    Jefferson  City,  1877. 

Chap.  I. — Mineralogy  and   general   metallurgy  of  lead,  with  analyses  of 

galena. 
Chap.  2. — Lead  smelting. 
Chap.  3. — Lead  extraction;  analysis  and  metallurgy  of  zinc;    metallurgy 

of  iron  ;   geology  of  Shannon  county;   lead  and  zinc  statistics. 

DISTRIBUTION   OF   REPORTS. 

The  first  Report  of  G.  C.  Swallow,  1854,  was  distributed 
through  the  members  of  the  Legislature  and  the  State  Geologist. 

The  Reports  1855-71  and  1872,  by  authority  of  the  Board  of 
Mines  and  Geology,  were  distributed  by  the  State  Geologist, 
giving  a  certain  number  to  each  member  of  the  Legislature  and 
members  of  Congress,  one  to  each  county  clerk's  office  in  the 
State  ;  certain  others  to  literary,  scientific  and  collegiate  institu- 
tions in  the  State ;  and  copies  also  to  State  libraries,  scientific 
institutions  and  public  libraries  throughout  the  United  States ; 
certain  number  of  copies  also  to  the  Geologist  and  his  assistants 
for  general  distribution  in  this  and  foreign  countries. 

The  Report  of  1874  was  distributed  in  part  like  the  last,  but 
more  generally  ;  the  surplus  copies  were  turned  over  to  the  State 
Geologist  for  general  distribution.  These  were  distributed  to  per- 
sons who  by  scientific  repute  could  appreciate  them,  and  copies 
were  freely  given  to  parties  all  over  the  United  States,  and  were 
also  sent  into  every  civilized  country  on  the  globe. 

COLLECTIONS. 

Those  of  the  first  survey  were  all  placed  in  the  Missouri  Uni- 
versity. Under  the  law  authorizing  the  survey,  they  were  to  be 
distributed  proportionally  to  the  Missouri  University,  Westmin- 
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ster  College,  and  the  Masonic  College.  The  civil  war  interfering 
with  the  survey,  the  distribution  was  not  made,  and  the  speci- 
mens for  the  most  part  remained  in  boxes  for  23  years,  until 
1884,  when  they  were  unpacked  and  partly  arranged  in  the 
museum  of  the  Missouri  University.  According  to  a  rough  cal- 
culation these  may  include  about  50,000  specimens  of  all  sizes. 
Under  the  laws  governing  the  second  geological  survey,  the  spe- 
cimens were  to  be  distributed  in  the  museums  of  the  State  Uni- 
versity, the  School  of  Mines,  and  Washington  University.  This 
was  partly  done  in  1875  ;  those  not  divided  remain  in  the  muse- 
um of  Washington  University  arranged  in  cases. 

The  collections  include  many  rare  fossils,  some  as  yet  undeter- 
mined, and  are  very  fully  illustrative  of  the  Palaeozoic  fauna  of 
the  Missouri  rocks. 

UNPUBLISHED    WORK. 

Much  valuable  work  has  been  done  which  has  never  been 
written  up,  and  probably  one-half  of  the  notes  could  not  be  made 
available.  This  work  extended  over  forty-three  counties,  which 
were  chiefly  partially  examined  during  the  period  of  the  First 
Geological  Survey.  Of  these,  Prof.  Swallow  examined  the  coun- 
ties of  Boone,  Callaway,  Christian,  Green,  Lawrence,  Mississip- 
pi, New  Madrid,  Pemiscot,  Scotland,  Scott,  and  Stoddard  ;  Dr. 
Shumard  surveyed  Butler,  Carter,  Lewis,  Reynolds,  Riplev, 
Stoddard,  and  Wayne.  Dr.  Norwood  surveyed  the  counties  of 
Benton,  Cass,  Henry,  Jackson,  Johnson,  Lafayette,  Pettis,  and 
St.  Clair.  G.  C.  Broadhead  made  surveys  in  Audrain,  Caldwell, 
Callaway,  DeKalb,  Gentry,  Grundy,  Harrison,  Knox,  Lincoln, 
Mercer,  Monroe,  Pike,  Montgomery,  Ralls,  and  St.  Charles. 
Dr.  John  Lucke,  C.  Gilbert  Wheeler,  and  H.  A.  Ulffers,  made 
surveys  of  Carroll,  Chariton,  Clinton,  and  Ray. 

BENEFITS   RESULTING    FROM    THE   SURVEY. 

There  was  but  little  known  of  Missouri  geology  prior  to  the 
First  Survey  of  Prof  Swallow.  Dr.  King,  Dr.  Prout,  Dr.  Mai> 
ghas,  and  others,  had  written  short  articles  published  in  maga- 
zines or  newspapers.  In  1801  Moses  Austin  had  published 
statistics  and  notes  of  the  then  known  lead  mines.  In  18 19 
Schoolcraft  had  issued  a  similar  publication,  and  Whitney  pub- 
lished brief  notices  in  his  "  Metallic  Wealth." 
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The  First  Geological  Survey  of  Missouri  approximately  indi- 
cated the  area  of  our  coal  fields,,  defining  the  boundary  thereof, 
and  showed  that  there  were  three  principal  divisions,  viz.,  the 
Upper,  the  Middle,  and  the  Lower  coal  measures.  It  located 
many  important  coal  mines,  and  stated  where  our  principal 
known  lead  mines  were.  Dr.  Litton's  careful  survey  of  the 
lead  mines  of  South-east  Missouri  informed  us  of  the  mode  of 
occurrence  and  manner  of  working  the  mines,  and  gave  analyses 
of  the  lead. 

Prof.  Swallow  correlated  remote  sections  and  classified  the 
rock  groups,  so  that  the  scientific  world  might  know  what  for- 
mations existed  in  the  State.  His  vertical  section  has  not  been 
materially  changed  since  then.  Some  provisional  names  of 
groups  have  given  place  to  others  deemed  more  appropriate. 

In  the  three  series  of  the  coal  measures  the  geological  surveys 
have  shown  that  the  Upper  was  mostly  barren  of  coal,  the  Lower 
productive. 

Broadhead's  map  of  the  coal  fields,  in  Atlas  of  1872,  defines 
the  line  between  the  barren  and  productive  coal  nieasures.  This 
was  not  previously  known,  and  a  glance  at  the  map  will  at  once 
indicate  where  coal  might  be  profitably  mined. 

There  are  beds  of  black  slate  occurring  at  intervals  in  the  coal 
measures,  but  there  are  other  similar  strata  which  are  found  in 
older  formations  which  the  Missouri  survey  demonstrated  con- 
tained no  coal.  Careful  studies  of  the  Missouri  coal  measures 
also  showed  that  its  beds  could  be  readily  recognized  by  the  or- 
ganic remains  peculiar  to  this  group  of  rocks,  until  then  but  little 
known  to  the  palaeontologist. 

Dr.  Schmidt's  iron  ore  map,  in  the  Report  for  1872,  indicated 
by  signs  the  proportional  amount  of  iron  in  certain  districts — 
very  important  to  the  prospector. 

The  Geological  Report  for  1874  particularly  described  certain 
coal  districts,  giving  the  depth,  area,  and  approximate  yield  of 
coal  which  might  be  expected  under  certain  areas.  These  coun- 
ties have  since  shown  a  marked  increase  in  population  and  coal 
mining  operations.  The  Report  of  Bates  Co.  (by  G.  C.  Broad- 
head)  was  reprinted  in  a  "History  and  Gazetteer"  of  the  county, 
and  many  extracts  from  it  published  in  a  circular  which  was 
published  and  widely  circulated.    The  attention  of  railroad  com- 
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panies  was  directed  towards  this  county  and  several  roads  built 
to  the  principal  coal  fields  of  Bates,  Vernon  and  Barton  counties* 
The  result  has  been  the  building  up  of  several  railroad  towns, 
including  Rich  Hill,  which  in  three  years  g^ew  to  a  town  of 
4,000  inhabitants,  and  the  establishment  of  zinc  works  and  other 
manufacturing  establishments. 

The  geological  sur\'ey  has  shown  that  petroleum  existed  in 
eight  or  nine  counties  of  Western  Missouri,  but  not  in  paying- 
quantities.  But  large  sums  of  money  have  previously  been  wasted 
in  boring  wells  for  oil  where  a  geological  knowledge  would 
prove  its  uselessness.  About  six  borings,  from  500  to  800  feet 
deep,  have  been  made  in  search  of  coal  oil  in  Western  Missouri^ 
not  to  speak  of  many  lesser  ventures.  It  has  been  estimated  that 
at  least  $20,000  has  been  thus  uselessly  spent ;  $100,000  has 
been  thrown  away  in  mining  and  erection  of  works  for  extrac- 
tion of  tin  ore  in  Missouri,  and  over  $100,000  spent  in  lead  min- 
ing at  one  place,  besides  many  useless  expenditures  at  other 
places.  Over  $100,000  has  been  badly  spent  in  silver  mining 
in  Missouri.     All  of  these  items,  when  footed  up,  count. 

Much  of  this  could  have  been  saved  by  consultation  with 
skilled  geologists  and  conscientious  mining  engineers. 

An  owner  of  iron  mines  in  Missouri  said  that  if  he  had  read 
Dr.  Schmidt's  report  before  beginning  work  he  would  have  saved 
over  $1,000. 

An  iron  furnace  was  erected  a  few  miles  from  the  Osage  near 
a  certain  iron  bank.  The  ore  there  was  soon  exhausted  (being  a 
pocket),  and  any  other  ore  would  have  to  be  hauled  by  team,  or 
else  boated  down  the  river  and  hauled  out  to  the  furnace ;  where- 
as, if  the  furnace  had  been  located  at  the  river,  it  could  be  econo- 
mically kept  at  work.    It  had  to  suspend  operations. 

Dr.  Schmidt's  Reports  on  the  lead  mines  were  accompanied 
with  exact  illustrations  of  the  mode  of  occurrence  and  working 
of  the  mines. 

In  early  mining  in  Missouri  large  quantities  of  zinc  ore  as  well 
as  carbonate  of  lead  were  thrown  away  as  useless,  but  science 
has  since  saved  many  thousand  pounds  of  ore. 
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On  the  Specific  Heats^  Specific  Gravities^  and  the 
Heats  of  Hydration  of  the  Acids  of  the  Fatty 
Series^  and  their  mixtures  ivith  Water. 

Bj  Dr.  Charles  Luedeking. 

Chemical  composition  and  physical  properties  are  day  by  day 
shown  to  be  more  and  more  correlated,  and  so  much  so  that  the 
standpoint  of  scientists  to-day  in  many  departments  of  chemistry 
and  physics  has  been  solidly  based  on  the  tacit  mutual  under- 
standing, that  the  differences  of  certain  physical  properties  are 
but  the  expression  of  the  difference  in  the  chemical  constitu- 
tion, so  that  from  this  latter  we  may  draw  definite  conclusions 
concerning  the  former  and  vice  versa ^  although  just  in  these 
latter  times  many  of  the  riiles  formerly  accepted  as  true 
have  been  shown  to  be  erroneous.  Where  discrepancies  occur 
and  the  universal  law  does  not  hold,  we  by  no  means  abandon 
our  general  theorem,  but  consider  that  the  discrepancy  is  due  to 
complexity  of  conditions  not  fully  understood,  or  that  the  theory 
from  which  wc  draw  our  conclusions  is  not  yet  fully  developed,, 
so  that  the  constants  we  calculate  have  no  definite  physical 
meaning,  as  this  is  the  case  with  the  conception  of  molecular 
volume,  etc. 

Amongst  substances  that  show  irregularities  in  their  corre- 
sponding physical  properties  we  may  count  the  lower  members 
of  the  fatty  acid  series  whose  vapor  densities  are,  for  example,  in 
a  singular  way  anomalous. 

It  seemed  to  me  that  it  would  be  desirable  to  study  this  series 
more  thoroughly.  I  desired  especially  to  determine  whether  or 
no  the  "gasogen"  molecules  of  these  acids  CnH2n02  are  united 
in  the  liquids  to  form  complex  'Miquidogen"  groups  (CnH2n02)ni 
that  under  certain    conditions  again   split  up  into  m  molecules 

To  advance  a  little  to  the  solution  of  this  question  I  deter- 
mined the  specific  gravities,  specific  heats  and  heats  of  hydration 
of  the  first  four  members  of  the  fatty  acid  series  as  well  as  of  their 
mixtures  with  increasing  equivalents  of  water. 
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The  results  obtained  are  always  deduced  at  least  from  dupli- 
cates, and  when  these  showed  greater  differences  the  number  of 
determinations  was  augmented. 

The  only  worWs  in  similar  directions  known  to  me  were  those 
of  J^avrc,  Compt.  Rend.  50,  p.  1150,  "On  the  heats  of  hydration 
of  acetic  acid";  and  of  J 'on  Reiss^  Wied.  Ann.  x.,  p.  291,  *'-£"«- 
^cnthiimlichc  Bczichung  zunsehen  Dichte  und  spec,  Wdrtne  der 
Gcmischc  von  Essigsdure  und  U^asser."  I  append  the  results  of 
these  authors  for  the  sake  of  comparison.  They  differ  from  mine 
by  amounts  lying  within  the  limits  of  error,  as  will  be  seen. 

Previously  to  making  the  measurements  appended  below,  my 
care  was  directed  to  insurance  of  pure  materials.  The  acids  used 
were  of  Kahlbaum's  manufacture.  Before  experimenting  on  any 
of  them  they  were  dehydrated  by  rectification  from  calcium- 
chloride  and  redistillation  of  the  distillate  so  obtained.  In  regard 
to  boiling  point,  specific  gravity,  and  specific  heats,  they  were 
fountl  to  agree  very  closely  with  the  results  obtained  by  other 
obser\*ers.  as  will  be  seen  by  referring  to  the  data  given  below. 
Therefore  I  am  warranted  in  the  conclusion  that  they  were  pure. 

The  mixtures  of  the  acids  with  water  were  made  by  weighing 
out  each  constituent  on  a  chemical  balance  giving  the  -i^f  of  a 
milligrame. 

THE    SPECIFIC   GRAVITIES. 

They  were  determined  by  means  of  a  pycnometer  with  perfo- 
rated stopper  capable  of  holding  9.9S12  grms.  of  water  at  25°  C. 
The  measurements  were  made  in  the  ordinar\-  wav  at  constant 
temperature  for  each  series,  which  was  accomplished  by  im. 
mersing  the  rtask  in  a  water-bath  of  constant  temperature.  The 
nuniK^rs  obtained  for  the  duplicates  in  each  case  were  most  con- 
cordant. The  greatest  differences  amounted  to  a  unit  in  the  third 
place,  and  the  average  difference  was  about  six  in  the  fourth 
place.  In  each  table  the  tominrrature  at  which  the  determina- 
tions were  made  is  inviicated.  The  speciftc  gravities  are  reduced 
lv>  the  speclnc  gmxity  of  water  v>f  the  same  temperature  and  not 
iv>  water  of  4'^  C  as  we  noevi  those  numbers  to  calculate  the 
v\>nde::s^*:;v'»r.s.  The  viata  c^ven  are  the  mean  of  duplicates.  The 
tarst  column,  hcadcvi  v,  gives  the  number  of  equivmlents  of 
acid ;  the  c\^*.;:mn  hcadevi  v  gives  the  total  number  of  equiva- 
!eat:ii  o:"  water   advk\i   to  one  equivalent  of  acid;    the  column 
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headed  f  gives  the  percentage  of  acid  contained  in  the  various 
mixtures  ;  column  ^S  gives  the  specific  gravity  as  found  ;  column 
S*  gives  the  specific  gravity  of  the  mixtures  as  calculated  under 
the  assumption  that  the  constituents  exercise  no  action  upon  one 
another,  and  enter  with  their  original  voUimes  into  the  mixture 
by  the  formula — 


5'  = 


ViC  -f-  w'c' 


w  -f-  w 

in  which  iv  and  w'  signify  the  weights  used,  and  c  and  c'  the 
specific  gravities  of  the  constituents.  The  column  headed  SIS* 
serves  to  show  the  progress  of  the  condensation.  In  Fig.  II.  are 
given  in  a  curve  these  values  S\S*  as  ordinates,  and  the  corre- 
sponding equivalents  of  water  n  added  as  abscissas. 

Formic  Acid. 

The  boiling  point  of  the  formic  acid  used  was  100.3°  corrected, 
and  its  solidification  point  o^ 

The  determinations  were  made  at  22°  C. 


n 
0 

n' 
0 

1.0 

5 
1.2182 

S* 

SIS' 

1.2182 

1.0000 

i 

i 

83.6 

1.1902 

1.1825 

1.0063 

i 

1 

71.9 

1.1650 

1.1569 

1.0070 

i 

li 

63.0 

1.1456 

•1.1375 

1.0071 

h 

2 

56.1 

1.1306 

"1.1224 

1.0073 

1 

3 

46.0 

1.1076 

1.1004 

1.0065 

1 

4 

38.9 

1.0915 

1.0850 

1.0060 

1 

6 

33.8 

1.0799 

1.0738 

1.0057 

1 

6 

29.9 

1.0708 

1.0652 

1.0053 

2 

8 

24.2 

1.0565 

1.0528 

1.0035 

2 

10 

20.3 

1.0482 

1.0444 

1.0036 

6 

15 

14.5 

1.0348 

1.0317 

1.0030 

5 

20 

11.3 

1  0271 

1.0247 

1.0024 

5 

25 

9.2 

1.0224 

1.0202 

1.0019 

5 

30  . 

7.8 

1.0191 

1.0171 

1.0019 

10 

40 

6.0 

1.0U5 

1.0131 

1.0014 

10 

50 

4.8 

1.012n 

1.0106 

1.0014 

10 

60 

4.0 

1.0102 

1.0089 

1.0013 

10 

70 

3.5 

1.0088 

1.0077 

1.0013 

10 

80 

3.1 

1.0078 

1.0067 

1.0011 

10 

90 

2.8 

1.0072 

1.0060 

1.0012 

IV. — 4 — 6 


March  15,  i$86. 
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The  figures  as  well  as  the  curves  show  that  the  condensation 
rises  very  rapidly  at  first  and  then  gradually  attains  a  maximum^ 
when  the  composition  of  the  mixture  corresponds  nearly  to  the 
formula  CH^Og-j-'^HgO,  from  whence  on  they  gradually  fall  to 
the  zero  value  of  no  condensation. 

AcKTic  Acid. 
Determinations  made  at  22°  C. 
The  boiling  point  of  the  acetic  acid  was  118.1**  corrected.. 


62.5 
52.6 
45.4 
40.0 
35.7 
29.4 
25.0 
18.2 
14.8 
10.0 
7.7 
6.2 


n 


lOu.O       0 
86.9 
76.9 
69.0 


\ 

\ 
i 


1 

1 

1 

1 
2 

♦> 

m 

O 

5 

10 
10 
10 


/r 


0 

} 

I 

u 


8 


4 

5 

6 

8 

10 

15 

20 

80 

40 

50 


.S" 


1.0465 
1.0650 
1.0677 
1.0662 
1.0(>36 
1.0571 
1.0516 
1.0182 
1 . 0425 
1.0810 
1.0292 
1.0246 
1.0198 
1.0113 
1.00^8 
1.0051 


.S" 


1.0465 
1.0404 
1.0269 
1.0321 
1.0291 
1.0245 
1.0211 
1.0186 
1.0166 
1.0187 
1.0116 
1.0085 
1.0066 
1.0046 
1.0036 
1.0029 


1.0000 
1.0236 
1.0311 
1.0331 
1.0388 
1.0318 
1.0298 
1.0290 
1.0278 
1.0201 
1.0173 
1.0160 
1.0l2n 
1.0066 
1.0047 
1.0022 


The  following  are  the  results  obtained  by   Von  Reiss  : 


Per  ct.  Aoiil 


100. 
93.2 
87.8 
85. 
82. 
77.6 
70.3 
67. 
64.5 
62. 
59. 


1.0471 
1.0604 
1.0647 
1.0654 
1.0664 
1.0677 
1.0666 
1.0655 
1.0645 
1.0634 
1.0618 


s  s» 

1.0148 
1.0218 
1.0248 
1.0267 
1.0800 
1.0320 
1.0327 
1.0326 
1.0328 
1.0326 
1.0324 


Per  ct.  Acid 

56. 
53. 
50. 
47. 

3S. 

28.1 
19.3 
10.8 

5.4 

2.7 

0.0 


1.0600 
1.0577 
1.0555 
1.0536 
1.0452 
1.0323 
1.0245 
1.0166 
1.0059 
1.0020 
0.9982 


I 


.s  s 

1.0319 
1.0313 
1.0801 
1.0259 
1.0211 
1.0155 
1.0093 
1.0045 
1.0023 
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It  will  be  seen  that  the  maximum  of  condensation  takes  place 
in  the  formation  of  the  third  hydrate,  to  which  the  curve  gradu- 
ally rises,  and  from  whence  it  falls  very  precipitately  at  first,  and 
then  more  slowly  and  gradually  in  its  approach  to  the  zero  line 
of  no  condensation. 

Propionic  Acid. 
Determinations  made  at  25°  C. 

The  boiling  point  of  the  propionic  acid  was  140.5°  C.  corrected. 


n 


100. 

89.1 

80.4 

73.3 

67.3 

57.8 

60.7 

45.1 

40.6 

33.9 

29.1 

21.5 

17.0 

14.1 

12.0 

10.5 

9.3 

8.3 

7.6 

6.4 

5.6 

4.8 

4.4 

3.9 

3.6 

3.3 


n 


i  u 

U 

i 

J 

4 

1 

\ 

u 

i 

2 

1 

8 

1 

4 

1 

5 

1 

6 

2 

8 

2 

10 

5 

15 

5 

20 

5 

25 

5 

30 

5 

35 

5 

40 

5 

45 

5 

50 

10 

60 

10 

70 

10 

80 

10 

90 

10 

100 

10 

110 

10 

120 

0.990:5 
1.0077 
1.0158 
1.0197 
1.0212 
1.0225 
1.0250 
1.0287 
1.0234 
1.0214 
1.0195 
1.0160 
1.0143 
1.0112 
1.0095 
1.0085 
1.0075 
1.0068 
1.0069 
1.0056 
1.0048 
1.0042 
1.0038 
1.0034 
1.0033 
1.0030 


0.9902 
0.9913 
0.9921 
0.9928 
0.9934 
0.9943 
0.9950 
0.9955 
0.9960 
0.9966 
0.9971 
0.9978 
0.9983 
0.9986 
0.9988 
0.9990 
0.9991 
0.9992 
0.9993 
0.9994 
0.9995 
0.9995 
0.9996 
0.9996 
0.9997 
0.9997 


SIS' 

1.0000" 

1.0166 

1.0239 

1.0271 

1.0280 

1.0283 

1.0301 

1.0284 

1.0275 

1.0249 

1.0225 

1.0183 

1.0161 

1.0126 

1.0107 

1.0095 

1.0084 

1.0076 

1.0076 

1.0062 

1.0053 

1.0047 

1.0042' 

1.00.38 

1.0036 

1.0033 


For  propionic  acid  an  inspection  of  the  curve  will  show  that 
its  hydration  is  attended  with  a  maximum  of  condensation  at  the 
fifth  hydrate,  from  whence  on  the  curve  falls  at  first  very  rap- 
idly and  then  more  slowly  in  its  approach  to  the  zero  line  of  no 
condensation. 
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Butyric  Acid. 
Determinations  made  at  35^  C. 
The  boilinj^  point  of  the  butyric  acid  was    163.3''  C.  corrected. 


I     . 


/  : 

n 

1 

^^ 

.     s^ 

100. 

0 

0 

0.9549 

0,9549 

1.0000 

90.7 

\ 

\ 

0.9726 

0.9=^91 

1.0141 

?'3.0 

\ 

1 

0.9809 

0.9626 

1.0190 

76.  ft 

\ 

n 

0.9853 

0.9655 

1.0205 

70.9 

2 

0.9886 

0.9680 

1.0213 

62.0 

1 

3 

0.9938 

0.9720 

1.0224 

55.0 

1 

4 

0.9965 

0.9752 

1.0218 

49.4 

1 

5 

0.9987 

0.9777 

1.0215 

44.9 

1 

6 

1.0000 

0.9797 

1.0207 

37.9 

2 

8 

1.0020 

0.9829 

1.0194  . 

82.8 

2 

10 

1.0031 

0.9852 

1.0182 

24.6 

5 

15 

1.0045  , 

0.9889 

1.01«8 

19.6 

5 

20 

1.0047 

0.9911 

1.0137 

16.3 

5 

25 

1.0046 

0.9926 

1.0121 

14.0 

5 

30 

1.0045 

0.9936 

1.0110 

12.2 

5 

35 

1.0015 

0,9944 

1.0102 

10.9 

5 

,  40 

1.0039 

0.9951 

1.00^9 

9.8 

5 

45 

1.0037 

0.9955 

1.0082 

8.1 

10 

55 

1.0035 

0.9963 

1.0073 

7.0 

10 

65 

1.0029 

0.9968 

1.0062 

6.1 

10 

75 

l.f:026 

0.9972 

1.0054 

5.4 

10 

;   85 

1.0022 

0.9975 

1.0047 

4.9 

10 

95 

1.0020 

0.9978 

1.0042 

4.4 

10 

105 

1.0019 

0.9980 

1.0038 

4.1 

10 

115 

1.0017 

0.9982 

1.0035 

For  butvric  acid  a  maximum  of  condensation  is  found  to  take 
place  in  the  formation  of  the  fourth  hydrate,  from  whence  the 
cune  gradually  approaches  the  zero  line  of  no  condensation. 
The  specific  gravity  of  a  mixture  of  butyric  acid  and  water  hav- 
ing the  composition  0^11^02  -f-6H20  is  i«ooo.  Mixtures  con- 
taining less  than  this  amount  of  water  have  specific  gravities  lest 
than  one,  whilst  those  containing  more  than  this  amount  have 
s[>ecific  gravities  greater  than  one.  When  the  mixture  has  the 
composition  C^HgOj  +  20H2O  the  specific  gravity  is  a  maxi- 
mum, being  1.0047. 

COMPARISON  OF  THE  CONDENSATIONS  OF  THK  DIFFERENT  ACIDS. 

The  similarity  of  these  condensation  curves  is  apparent.  They 
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all  attain  maximas,  whereupon  the  curves  more  or  less  gradually 
fall  to  the  zero  line  of  no  condensation.  All  four  acids  on  the  first 
additions  of  water  show  an  increment  in  the  specific  gravity.  This 
has  long  been  known  to  be  the  case  for  acetic  acid,  whilst  to  my 
knowledge  no  similar  experiments  have  been  made  for  the  other 
three  acids. 

I  must  state  that  the  positions  of  these  maximas  are  however 
not  constant,  but  vary  with  the  temp)erature. 

For  further  instruction  I  have  calculated  the  molecular  conden- 
sations, which  will  be  found  in  the  following  table.  The  column 
headed  n  gives  the  number  of  equivalents  of  water  added  to  the 
acids  designated  at  the  heads  of  the  other  columns.  Under  each 
acid  there  are  two  columns,  the  first  of  which  shows  the  molecu- 
lar condensation  of  the  acid  under  the  assumption  that  the  water 
molecules  remain  unchanged  in  volume,  whilst  the  second  gives 
the  molecular  condensation  of  the  water  molecule ;  that  is  to  say, 
the  total  condensation  divided  by  the  number  of  water  equiva- 
lents, under  the  assumption  that  the  acid  molecule  remains 
unchanged. 


Acetic. 

Propi 

onic. 

But 

• 

yric. 

.V.            ^ 

*.           J 

J 

1.53  1   3.06 

1.40 

2.8 

1.4 

2.8 

2.28      2.1^8 

2.10 

2.1 

2.0 

2.0 

3.07      1.53 

3.00 

1.5 

2.7 

1.35 

3.49       1.16 

3.50  :    1.1: 

3.2 

l.l 

4.23      0.84 

4.50  !   0.90 

3.9 

0.78 

4.13      0.41 

5.60      0.56 

4.9 

0.49 

It  is  apparent  from  the  table  that  the  molecular  condensation 
of  the  acids  increases  with  increasing  quantities  of  water,  whilst 
the  molecular  condensation  of  the  water  decreases  steadily  under 
the  above  assumption.  The  condensations  in  case  of  acetic,  pro- 
pionic and  butyric  acids  are  very  nearly  equal  to  one  another, 
and  very  much  "greater  than  for  formic  acid. 


THE    SPECIFIC    HEATS. 


For  these  determinations    I    used  Kopp*s  method,  as  modified 
by  Bettendorf  2ix\i\  Wiillncr^  Pogg-  Ann    cxxxiii. 
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Mv  calorimeter  was  cvlindrical.  of  the  verv  thinae^  cr»4a.  x=-f 

«  «  « 

could  contain  ab^^ut  30  grms,  of  water.  It  was  supported  oc  thre* 
sharp  metal  pins  inside  of  a  water  mantle,  to  avoid  interfcrecce 
from  foreign  radiation  and  conduction.  Its  water  value  to-rether 
with  that  of  all  acces varies  was  o.S  g.  The  water  vjlae  c:  the 
test  tube  used  to  contain  the  liquids  examined  was  0.2124  g. 
The  average  quantity  of  substance  used  in  the  dcterminatfoas  was 
5.<>  g-  The  glass  tube  was  held  firmly  clamped  immersed  in 
an  oil  bath,  which  was  itself  in  turn  immersed  in  a  water  bath. 
Hy  this  means  the  temperature  was  capable  of  being  maintained 
very  constant,  so  that  the  fluctuations  of  the  temperature  of  the 
mercury  amounted  at  most  to  several  tenths  of  a  dejjec  durix^ 
an  hour.  The  temperature  of  the  mercurj-  bath  was  always  about 
50''  C.  The  usual  time  of  the  immersions  of  the  glass  tube  was 
15  minutes.  The  temperature  of  both  the  mercurj-  bath  as  well 
as  the  calorimeter  could  be  determined  to  0.0 1"  C.  with  certaintv. 
My  thermometers  were  exceptionally  concordant  in  their  regis- 
trations. The  corrections  for  influence  of  radiation.  i'J  7*.  were 
made  by  Re^naulfs  method.  To  make  them  as  small  as  pos- 
sible the  method  of  Rumford  was  adopted ;  the  temperature 
of  the  calorimeter  was  regulated  so  that  at  the  end  of  an  experi- 
ment it  stood  as  much  above  the  temperature  of  the  mantle  as  it 
was  below  it  at  the  beginning.  The  temperatures  of  the  calorim- 
eter were  recorded  from  20  to  20  seconds. 

The  following  is  an  estimate  that  I  made  of  the  maximum  of 
error  that  could  possibly  occur  in  these  determinations : 

Special  heat  of  substance  0.5229. 

Krror  in  reading  calorimeter         0.01°     sp.  II.  0.5208    diff.  =  21 

Krror  in  2M  T         0.005°  '*  0.5219  *'  =10 

Krror  in  reading  mercury  bath  .  0.1  ^^  '*  0.5248  "  =19 
Krror  in  water  value  of  calorim- 
eter          o.i*'  *•  0.5210  '•  =19 

ToUl  error  69=1. i«/. 

This,  it  must  be  remembered,  is  the  maximum  error. 

In  the  following  I  give  my  results.  The  column  headed  n 
shows  the  number  of  equivalents  of  water  added  consecutively  to 
one  equivalent  of  the  acid  ;  the  column  under  n'  shows  the  total 
number  of  equivalents  of  water  added  ;  that  headed  P  shows  the 
percentage  of  acid  in  these  various  r.vxtures;  the  column  headed 
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<  gives  the  observed  specific  heat,  while  that  headed  c*  gives  the 
specific  heat  as  calculated  as  a  mean  of  the  constituents ;  the 
<:olumn  clc'  shows  the  amount  of  deviation  from  this  calculated 
•mean  of  the  experimentally  determined  values. 

To  facilitate  comparison  I  have  appended  in  Fig.  III.  a  curve 
for  each  acid  in  which  the  values  clc^  are  ordinates,  whilst  the 
values  n^  are  abscissas. 

Formic  Acid. 
Specific  heat  between  50®  and  16°. 

The  formic  acid  used  in  these  determinations  was  the  same  as 
<hat  used  above  in  the  specific  gravity  determinations. 


n 

«' 

P 

c 

c' 

clc' 

0 

0 

100. 

0.5360 

0.5360 

1.000 

\ 

i 

83.  t) 

0.6689 

0.6120 

1.093 

h 

1 

71.9 

0.6962 

0.6665 

1.044 

h 

U 

63.0 

0.7027 

0.7076 

0.9931 

\ 

2 

56.1 

0.7207 

0.7397 

0.9743 

1 

3 

46.0 

0.7835 

0.7866 

0.9960 

1 

4 

38.9 

0.8078 

0.8191 

0.9862 

1 

5 

33.8 

0.8272 

0.8430 

0.9812 

1 

6 

29.9 

0.S464 

0.8613 

0.9827 

2 

8 

24.2 

0.8735 

0.8877 

0.9840 

2 

10 

20.3 

0.8907 

0.9056 

0.9836 

5 

15 

14.5 

0.9170 

0.9324 

0.9835 

5 

20 

11.3 

0.9322 

0.9476 

0.9838 

10 

30 

7.8 

0.9479 

0.9636 

0.9837 

10 

40 

6.0 

0.9600 

0.9727 

0.9869 

10 

50 

4.8 

0.9686 

0.9774 

0.9910 

The  figures  and  the  curve  show  that  the  values  clc^  increase 
very  rapidly  at  first  to  a  maximum  corresponding  to  the  formula 
CJH2O2  +  iHaO.  Then  these  values  decrease  very  precipitately 
and  reach  a  minimum  at  the  third  hydrate,  when  they  again  in- 
crease to  reach  a  second  smaller  maximum  at  the  fourth  hydrate. 
At  the  sixth  hydrate  a  second  smaller  minimum  is  reached,  and 
from  thence  on  the  curve  approaches  the  unit  value  of  clc^  very 
gradually. 
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Acetic  Acid. 
Specific  heat  between  50°  and  20^  C. 

The  acetic  acid  used  was  the  same  as  that  used  in  the  specific 
gravity  determination. 


0 


1 

1 

1 

1 

2 

2 

5 

5 

10 

10 

10 


i 
i 
i 
i 


0 

100. 

i 

86.9 

1 

76.9 

li 

69. 

2 

62.5 

3 

52.6 

4 

45.4 

5 

40. 

6 

35.7 

8 

29.4 

10 

25.0 

15 

18.2 

20 

14.3 

30 

10.0 

40 

7.7 

50 

2.2 

0.5118 
0.5681 
0.6414 
0.6785 
0.7136 
0.7736 
0.8061 
0.8303 
0.8536 
0.8812 
0.9016 
0.9331 
0.9517 
0.9682 
0.9730 
0.9941 


0.5118 
0.5755 
0.6245 
0.6633 
0.6949 
0.7431 
0.7781 
0.8047 
0.8256 
0.8564 
0.8789 
0.9112 
0.9303 
0.9511 
0.9624 
0.9695 


1 


l.OOOQ 

0.987 

1.027 

1.023 

1.027 

1.041 

1.036 

1.032 

1.034 

1.029 

1.027 

1.024 

1.023 

1.018 

l.Oll 

1.015 


The  following  numbers  give  the  results  of  J/.  A.  von  Reiss  on 
the  specific  heats  of  mixtures  of  acetic  acid  and  water. 


:  Per  ct.  Acid 

c 
0. 5395 

0.5455 

cic' 

93.2 

0.989 

87.8 

0.5639 

0.5721 

0.989 

85.0 

0.5901 

0.5829 

1.007 

82.0 

0.6171 

0.6008 

1.027 

77.6 

0.^440 

0.6226 

1.034 

70.3 

0.6784 

0.6586 

1.031 

67.0 

0.6890 

0.6749 

1.021 

64.5 

0.6977 

0.6872 

1.016 

62.0 

0.7217 

0.6996 

1.032 

59.0 

0.7382 

0.7144. 

1.034 

56.0 

0.7588  • 

0.7292 

1.040 

53.0 

0.770^ 

0.7441 

1.036 

50.0 

0.7777 

0.7588 

1.025 

47.0 

9.7929 

0.7737 

1.024 

38.0 

0.8349 

0.8182 

1.021 

28.1 

0.8854 

0.8661 

1.022 

19.3 

0.9308 

0.9106 

1.022 

10.8 

0.9692 

0.9527 

1.017 

5.4 

0.9906 

0.9798 

1.011 

2.7 

0.9998 

0.9926 

1.007 
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The  figures  and  the  curve  show  that  the  values  dc'  attain  a 
minimum  on  addition  of  the  first  half  equivalent  of  water.  Then 
these  values  rapidly  reach  a  maxtRHim  at  the  second  hydrate.  A 
slight,  minimum  is  then  reached,  to  be  followed  by  a  second 
greater  maximum  at  the  fourth  hydrate.  At  the  sixth  hydrate 
there  seems  to  be  another  slight  minimum.  The  values  clc'  then 
gradually  approach  unity  in  value. 

Pkopionic  Acid. 

Specific  heat  between  50®  and  22®  C. 

The  propionic  acid  used  was  the  same  as  that  used  in  the  spe- 
cific gravity  determinations. 


n 

n' 

P 
100. 

c 

c' 

clc' 

0 

0 

0.5227 

0.5227 

\     1.000 

\ 

i 

89.1 

0.5924 

0.6765 

i   1.038 

J 

1 

80.4 

0  6732 

0.6179 

1.089 

i 

li 

73.3 

0.6954 

0.6520 

1.066 

i 

2 

67.3 

0. 7229 

0.6805 

1.062 

1 

3 

57.8 

0.7789 

0.7264 

1.074 

1 

4 

50.7 

0.8204 

0.7692 

1.081 

1 

5 

45.1 

0.8477 

0.7867 

1.080 

1 

6 

40.6 

0.8672 

0.8069 

1.075 

2 

8 

33.9 

0.8P71 

0.8888 

1.070 

2 

10 

29.1 

0.9260 

0.8616 

1.074 

5 

16 

21.5 

0.9577 

0.8978  ' 

1.067 

5 

20 

17.0 

0.9621 

0.9190  1 

1.047 

10 

:iO 

12.0 

0.9767 

0.9427 

1.036 

10 

40 

9.3 

0.9829 

0.9567 

1.028 

10 

50 

7.6 

0.9840 

JO.  9639  ; 

1.021 

The  figures  and  the  curve  for  propionic  acid  show  that  the 
values  cic'  very  abruptly  reach  a  maximum  at  the  second  hydrate 
and  then  sink  to  a  minimum  at  the  fourth  hydrate.  A  second 
maximum  then  follows  at  the  sixth  hydrate.  At  the  tenth  hydrate 
a  second  minimum  seems  to  occur,  followed  by  a  slight  increase, 
whereupon  the  values  cW  gradually  approach  unity. 

Butyric  Acid. 
Specific  heat  between  50°  and  23  C°. 

The  butyric  acid  used  Was  the  same  as  that  used  in  the  spe- 
cific gravity  determinations. 
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n 

0 

P 

c 

c' 

cW 

0 

100. 

0.5032 

0.5082 

1.000 

1 

i 

90.7 

0.5785 

0.5493 

1.053 

1 

1 

83.0 

0.5878 

0.5876 

1.079 

i 

u 

76.5 

0.6675 

0.6198 

1.077 

i 

2 

70.9 

0.6832 

0.6475 

1.055 

1 

3 

62.0 

0.7309 

0.6921 

1.056 

1 

4 

55.0 

0.7662 

0.7268 

1.054 

1 

.S 

49.4 

0.7936 

0  7544 

1.052 

1 

6 

44.9 

0.8142 

0.7769 

1.048 

2 

8 

37.9 

0.8465 

0.8116 

1.043 

2 

10 

32.8 

0.8704 

0.8369 

1.040 

5 

15 

24.6 

0.9095 

0.8779 

1.036 

5 

20 

19.6 

0.9367 

0.9024 

1.038 

10 

30 

14.0 

0.9564 

0.9304 

1.028 

10 

40 

10.9 

0.9705 

0.9459 

1.026 

10 

50 

9.5 

0.9956 

0.9554 

1.026 

For  butyric  acid  the  values  dc'  and  curve  also  reach  their  first 
maximum  at  the  second  hydrate.  A  sli«^ht  minimum  is  to  be  ob- 
served at  the  third  hvdrate.  The  further  course  shows  no  marked 
deviations  from  gradual  approach  to  unity. 

COMPARISON  OF  THE  VALUES  C   C'  FOR  THE  FOUR  ACIDS. 

Formic  acid  appears  to  differ  very  much  from  the  other  three 
at  first  sight.  Closer  inspection,  however,  will  show  that  this  is 
by  no  means  the  case.  The  increment  of  specific  heat  on  addi- 
tion of  the  first  half  molecule  of  water  to  formic  acid  is  greater 
by  far  than  for  any  of  the  other  acids,  as  is  also  the  increment  in 
density.  For  acetic  acid  the  circumstances  are  different.  Its  first 
maximum  lies  at  the  second  hydrate,  whilst  that  of  formic  acid 
lies  at  \h  hydrate.  At  2i  hydrate  of  acetic  acid  there  occurs  the 
first  minimum,  followed  by  a  maximum  at  the  fourth  hydratCt 
and  a  second  minimum  at  the  sixth  hydrate,  in  which  respects  it 
agrees  exactly  with  formic  acid.  Propionic,  as  well  as  butyric 
acid,  have  their  first  maxima  at  the  second  hydrate  just  as  acetic 
acid  has.  Their  first  minima,  however,  occur  at  their  third 
hydrates ;  these  are  followed  by  maxima  again  at  their  fifth  hy- 
drates. Propionic  acid  seems  to  show  another  minimum  at  its 
eiehth  hvdrate. 
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The  absolute  magnitudes  of  the  deviations  of  the  observed 
from  the  calculated  specific  heat  is  inversely  to  the  molecular 
weights  of  the  acids,  greatest  for  formic,  least  for  butyric  acid. 
The  smaller  the  molecular  weight,  the  more"  nearly  the  first  hy- 
drates are  the  greatest  deviations  observed  ;  thus  for  formic  acid 
the  first  maximum  lies  nearest,  and  for  butyric  acid  farthest  from 
the  starting  point. 

For  further  instruction  I  have  calculated  the  molecular  heats 
of  several  mixtures  of  each  acid  and  water,  and  subtracted  from 
these  values  the  molecular  heat  of  the  water  in  them.  The  mo- 
lecular heat  is,  as  is  well  known,  the  productof  molecular  weight 
and  specific  heat.  The  values  so  obtained  are  laid  down  in  the 
followin<i^  table.  The  first  column  (//)  shows  the  number  of  mol- 
ecules of  water  in  the  mixtures ;  column  ///  gives  the  molecular 
heat  of  the  water  in  the  mixtures;  the  other  four  columns  are 
headed  by  the  names  of  their  respective  acids.  Each  contains  two 
subcolumns,  of  which  the  first  gives  the  molecular  heat  s^  found, 
while  the  second  gives  the  difterences  (J)  between  this  and  the 
molecular  heat  of  the  water  in  the  mixture  given  in  column  m. 


n 


1 
2 
3 
5 
10 


h 


m 

Mol.  heat 
Water. 


Acid  Formic. 


9 
18 
30 
54 
1)0 
180 


Sm 

J 

36.12 

27. U 

43.8 

27.8 

59.0 

27.0 

78.3 

24.3 

111.5 

21.5 

201 .4 

21.1 

Acid  Acetic. 
S. 


m 


39.1 
49.9 
68.4 
87.7 
124.5 
216.0 


30.1 
31.9 
32.4 
33.7 
34.5 
36.0 


Ac. Propionic 


'm 


48.97 
61.64 
•  79.20 
107.36 
138.90 
233.60 


39.97 
43.64 
43.20 
53.36 
48.90 
53.60 


Acid  Butyric. 


'nt 


55.2 

62.2 

84.3 

103.6 

140.6 

263.1 


46.2 
44.2 
48.3 
49.6 
50.6 
83.1 


With  increasing  molecular  weight  these  differences  also  in- 
crease, being  least  for  formic  acid  and  greatest  for  butyric  acid. 
Whilst  for  acetie,  propionic  and  butyric  acids  the  values  increase 
with  the  number  of  equivalents  of  water  added,  the  reverse  is  the 
case  for  formic  acid.  Formic  acid  behaves  exactly  like  salt  solu- 
tions in  this  respect,  while  the  other  three  resemble  tartaric  acid. 


NOTE. 


My  first  experiments  in  Leipzig  were  made  by  a  very  conveni- 
ent and  exact  method  devised  by  my  honored  Professor,  G.  Wie- 
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demann.  As  this  method  has  not  hitherto  been  published,  I  aske  J 
and  obtained  permission  of  its  author  to  describe  it  here. 

The  method  is  based  on  the  following  principle : — A  known 
quantity  of  pure  mercury,  heated  to  a  known  temperature,  is  run 
into  a  known  quantity  of  the  liquid  substance  whose  specific  heat 
it  is  desired  to  determine,  and  whose  initial  and  final  tempera* 
tures  are  observed.  Knowing  the  specific  heat  of  mercury,  we 
have  thus  all  data  for  our  determination. 

Herewith  I  give  the  detail  of  the  apparatus.     By  means  of 
steam,  generated  in  a  boiler  (see  Fig.  I.),  the  cast-iron  vessel  A^ 
which   contains  the  mercury,  entirely  surrounded   by  the  brass 
mantle  ^,  can  be  heated  to  a  very  constant  temperature  closely 
approaching    100°  C.     The  brass  mantle  consists  of  a  lid  (Z.)^ 
which  is  first  traversed  by  the  steam,  and  which  is  perforated  by 
canals  to  admit  to  the  cast-iron  vessel  an  iron  stirrer  and  a  ther- 
mometer.   Thus  the  mercury  can  be  stirred  and  its  temperature 
very  exactly  determined.    From  the  lid  the  steam  passes  to  the 
lower  part  of  the  mantle  B  through  tubing  a,  and  then  into  a 
condenser.  The  cast-iron  vessel  is  large  enough  to  hold  from  2  to 
3  klgs.  of  pure  mercury,  which  can  be  tapped  by  means  of  the 
stopcock  S;  below  this  stopcock  there  is  a  metal  plate  perforated 
by  many  small  holes ;  by  this  means  the  mercury  is  tapped  into 
the  calorimeter  in  a  shower  and  loses  its  heat  almost  instantly,  at 
the  same  time  stirring  the  liquid  quite  thoroughly.    The  losing  of 
the  heat  during  the  fall  is  mostly  avoided  by  the  walls  at  m  and  xr, 
that  are  part  of  the  brass  mantle.  To  screen  the  calorimeter  from 
the  radiation  of  the  brass  mantle  the  hollow  circular  brass  plate 
/^,  traversed  by  water  of  the  temperature  of  the  room,  is  inter- 
posed. A  little  screen  just  below  the  opening  is  thrown  aside  auto- 
matically at  the  moment  when  the  stopcock  is  turned.  A  vertical 
screen  {£)  preserves  the  calorimeter  from  the  radiations  before 
and  afler  the  experiment. 

The  method  of  procedure  in  an  examination  is  the  following: 
The  mercury  is  first  raised  to  the  constant  temperature  by  the 
steam,  an  operation  requiring  but  a  very  short  time.  The  calor- 
imeter has  weighed  out  in  it  the  substance  to  be  examined,  and 
is  then  placed  on  cork  supports  within  a  mantle  (J/),  which  in 
turu  rests  on  the  slide  J^.  Either  a  thermometer  bent  at  right 
angles,  or  one  inserted  through  the  side  of  the  calorimeter,  may 
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be  used  to  register  its  temperature.  After  the  mercury  has  attained 
its  uniform  temperature  the  slide  carrying  the  calorimeter,  whose 
temperature  has  just  been  noted,  is  rapidly  pushed  under  the  stopn 
cock  of  the  vessel  An  and  in  an  instant  a  certain  amount  of  mer- 
cury allowed  to  run  in  ;  whereupon  it  is  at  once  immediately 
withdrawn,  stirred  for  one  or  two  seconds,  and  the  temperature 
again  noted.  The  whole  of  this  entire  operation  requires  at  most 
ten  seconds.  Then  the  calorimeter  is  again  weighed  and  the 
amount  of  mercury  run  in  thus  determined.  It  is  apparent  that 
all  data  for  calculation  of  the  specific  heat  of  the  substance  in  the 
calorimeter  are  then  at  hand. 

A  very  remari<aHle  feature  of  the  method,  which  is  principally 
adopted  for  liquids,  is,  that  it  is  so  rapid  of  execution — by  far  the 
most  expeditious  of  any  known.  A  single  determination  would 
require  at  most  ten  minutes.  Nor  are  there  any  corrections  for 
radiation  to  be  made,  since  the  mercury  loses  its  heat  almost 
instantly  —  a  fact  attributable  to  its  excellent  conducting  power, 
as  well  as  to  the  minute  state  of  division  in  which  it  is  showered 
into  the  calorimeter.  Lastly,  the  method  is  also  eminently  useful 
because  of  its  great  accuracy,  being  but  little,  if  any,  inferior  to 
the  Kopp  method  as  modified  by  Bettendorf  and  Wiillner.  The 
method  does  not  require  much  substance  for  a  determination  of 
specific  heat.  From  lo  to  15  g.  suflice,  though  much  more  may 
be  taken.  Since  the  substance  experimented  on  changes  its 
temperature  but  very  little,  the  true  specific  heat  between  a  very 
narrow  range  of  temperature  is  obtained,  which  is  an  important 
feature.  The  calorimeter  has  usually  the  temperature  of  the  sur- 
roundings. 

The  cast-iron  vessel  can  hold  mercury  enough  for  very  many 
determinations,  and  thus  a  great  number  may  be  made  in  rapid 
succession.* 


HEATS  OF  HYDRATION. 

Finally,  I  present  the  results  of  my  determinations  of  the  heats 
of  hydration  of  the  acids  of  this  homologous  series.  These  meas- 
urements were  made  by  mixing  water  and  acid,  both  of  the  same 
temperature,  in  calorimeters  of  gilt  brass  and  platinum,  and  of 

♦  The  apparatus  is  constructed  by  Mr.  E.  StOhrer  of  Leipzig. 
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capacities  varying  from  30  to  210  ccm.  The  temperatures  were 
measured  by  the  thermometers  used  in  the  determinations  of  spe- 
cific heats  ;  they  were  read  to  0.01°  C,  and  it  will  be  apparent^ 
that,  in  those  cases  where  the  changes  of  temperature  were  only 
slight,  the  error  could  amount  to  a  considerable  percentage  of  the 
total.  The  results  obtained  will  be  found  in  Tables  I.  and  II.* 
given  below. 

The  determinations  were  made  at  iS**  C. 

In  Table  I.  //  signifies  the  consecutive  additions  of  the  difilerent 
equivalents  of  water  to  one  equivalent  of  acid.  The  number  of 
calories  thereby  evolved  is  given  in  each  case  under  each  of  the 
four  acids  heading  their  respective  columns.  •  I  append  also  the 
results  obtained  by  Favre  for  acetic  acid.  It  will  be  seen  that  the 
coincidence  is  quite  close. 

For  convenience  sake  I  have  laid  out  the  values  obtained  in 
curves.  In  Fig.  III.  the  ordinates  represent  the  number  of  calor- 
ies, positive  or  negative,  above  or  below  the  zero  line,  while  the 
number  of  equivalents  of  water  added  n*  are  the  abscissas. 

Table  I. 


Eq.  Water. 

Acid 

Acid 

Favre's 

Acid 

Add 

J*. 

Kormic. 
f-05.4 

Acetic. 
—  112.4 

Results. 

1M5.3 

Propionic. 

Butyric. 

i         H 

-804.3 

—336. 

1 

-41.3 

—  0O.4 

—  29.5 

—  93.2 

—  97.3 

4 

-    h.X 

—  17.0 

16.6 

—  29.S 

—  51.9 

\ 

-    6.9 

—     S.5 

—     S.2 

—  16.  S 

-  31I.6 

1 

-27.7 

4.2 

—     0.0 

0 

h     KO 

A    ., 

1 

-2l.;< 

- 

t-     3.4 

-h     ^v5 

- 

-  24.  S 

-f     2.6 

1 

-1»5.3 

- 

-     6.7 

-i-     5.9 

- 

-  34.7 

+     3.6 

1 

-14.S 

- 

-  11.6 

^  11.2 

- 

-  26.0 

4-    >-4 

2             _ 

-  1.x  t> 

+  22.  S 

^  23.4 

- 

-  So.  2 

+  40.7 

2             _ 

-  l.x'- 

4.  28.3 

^  27.4 

- 

-  73.3 

+  35.2 

-  14.9 

--  54.0 

^  M.7 

1 

-14^.6 

-+-  6d.S 

iS               — 

-11. i5 

--  51. > 

— 

- 

hl06.4 

-4-  W.2 

10            H 

h>4.5 

--  S5.4 

- 

-1.S1.9 

H^1S2.6 

10 

-74.6 

--  39.7 

- 

-  94.9 

+159.0 

10 

-61. > 

--  21.4 

— 

— 

-  29.0 

-4-  99.4 

For  rj*Vrr\i«rV  acid  I  found  the  negative  thermal  el]!ect  re- 
sultant on  its  union  with    f  equivalent  of  water  to  be  — 339  g. 

calories. 
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The  couises  of  the  curves,  constructed  as  indicated  above,  show 
the  thermal  effects  as  they  change  for  the  different  acids  in  the 
course  of  the  dilution.  Foimic  acid  alone  gives  a  positive  thermal 
effect  in  the  formation  of  its  first  hydrates.  With  decreasing  mo- 
lecular weight  the  negative  thermal  effects  decrease  in  the  forma- 
tion of  the  first  hydrates  for  the  other  three  acids,  so  that  for 
butyric  acid  the  negative  thermal  eftect  resultant  upon  its  union 
with  i  eq.  water  is  greater  than  for  propionic  acid,  and  for  this 
latter  greater  than  for  acetic  acid. 

It  was,  therefore,  in  accordance  with  my  anticipation  that  I 
found  the  negative  thermal  effect,  resultant  upon  the  union  of  va- 
lerianic acid  with  j  eq.  of  water,  still  greater  than  for  butyric  acid. 

Formic  acid,  iri  that  it  unites  with  its  first  half  equivalent  of 
water  with  a  positive  thermal  effect,  does  not  behave  at  variance 
with  our  anticipations.  We  should  expect  that  this  thermal  effect 
would  be  either  very  slightly  negative,  or  even  positive,  from  the 
obseiTations  on  the  other  three  acid««.  It  may  be  a  mere  coinci- 
dence only,  but  it  is  a  fact,  that  the  difference  in  the  heats  of  hy- 
dration for  this  first  i  eq.  of  water  between  formic  and  aeetic  acids 
is  nearly  equal  to  the  difference  between  the  heats  of  hydration 
lor  aeetic  and  propionic  acids,  being  approximately  200  calories. 
The  curves  of  all  four  acids  show  perfect  analogy  after  the  dilu- 
tion has  gone  on  to  a  certain  extent. 

In  Table  II.  I  give  the  actual  thermal  effects,  resultant  on  the 
union  of  one  molecule  of  each  of  the  four  acids  with  various 
equivalents  of  water  The  column  headed  n*  gives  the  number  of 
equivalents  of  water  which  unite  with  one  equivalent  of  acid,  with 
evolution  of  the  annexed  number  of  gramm  calories.  This  table 
is  deduced  from  the  previous  one.  In  Fig.  IV.  will  be  found  curves 
in  which  these  calories  are  the  ordinates,  whilst  the  number  of 
equivalents  of  water  added  are  the  abscissas. 

Table  II. 


n' 


1* 

3 
4 


Formic  Acid.  !     Acetic  Acid.        Propionic  Acid. 


Butyric  Acid. 


4-  or,. 4  ,        —112.4  —304.8 

+130.7  —142.8  -397.5 

4-141.8  -159.8  -427.5 

+134.9  —168.3  —441.1 

+107.2  I         —172.5  —443.1 

+  S5.9  I         —169.1  -^18.3 


—336.0 
—433.3 
—485.2 
—518.8 
—518.0 
—515.4 
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«' 

/o-r  1  K'Jt 

.V:«-ii  Ar 

p; 

rof  r-ocic  Acf.i. 

3 

ziriT-ic  .*^vr 

't 

—  *;■•.*•- 

—V7ZA 

— $-3.^ 

^i:.- 

*; 

—  .>4-- 

—:.>.,- 

— fi7-'- 

-^«.4 

- 

^  :^«.2 

— li-.v 

— i72.4 

— v:a-7 

3v 

—  23.* 

—  !<:.: 

— 1>-0 

—4173 

1  r 

—     ?.-'. 

—  4-».» 

—  v«jr. 

— A*».7 

3' 

-^    •;.i 

^  :w^> 

i«53 

.V* 

—  -1  4 

—  I'lJi 

-:^C-- 

-i:3.i- 

4*^ 

— 1.>;-" 

—VMi 

— >>i.7 

—  4->.: 

r/> 

--217.- 

— ir»i-': 

— «1 .7 

—1443 

It  ift  noteworthy  that  formic  acid  only  gives  a  negative  thermal 
effect  when  uniting  with  20  equivalents  of  water.  Evidently  tiic 
neat  of  hydration  must  be  a  compound  factor,  the  resultant  of 
two  antagonistic  thermal  effects. 

The  othirr  three  acids  are  quite  similar  to  one  another.  The 
thermal  effects  obser\'ed  arc  first  negative,  then  positive,  in  each 
instance.  A  glance  at  Fig.  III.  will  show  this  similarity  ver\- 
nicely.  Formic  acid  at  first  attains  to  a  maximum  positi»'e  ther- 
mal effect  at  the  third  hydrate  :  acetic,  propionic  and  but^'ric  acids 
attain  to  a  maximum  negative  thermal  effect  at  their  fourth  hy- 
drates. All  four  curves,  from  these  p>oints  on.  approach  the  zero 
line  of  no  thermal  evolution  more  or  less  gradually,  and  then  rise 
to  positive  thermal  effects,  in  every  instance.  The  higher  the  mo- 
lecular weight,  the  lower  the  cur\'e  descends  in  the  area  of  nega- 
tive thermal  effect. 

GENEKAJL  CON'CLUSIONS. 

\Vc  proposed  to  examine  in  this  research  whether  or  no  there 
was  any  relationship  to  be  found  between  certain  of  the  physical 
properties  of  the  four  fatty  acids — formic,  acetic,  propionic,  and 
butyric — an  inference  that  we  should  be  led  to  draw  from  their 
belongin^^  to  the  same  cheniical  series. 

In  general  the  specific  gravities,  specific  heats  and  heats  of  hy- 
dration have  unequivocally  been  shown  to  be  related  when  com- 
pared for  the  four  acids.  The  effect  of  increasing  molecular  weight 
has  been  noticed  everywhere  in  its  action  on  the  above  physical 
properties.  However,  in  the  examination  of  the  lower  hydrates 
the  differences  were  often  such  as  to  make  us  despair  of  drawing 
any  analogy  whatever.  This  is  only  what  we  should  expect.  We 
can  most  positively  answer  the  question  that  we  put  to  ourselves 
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in  our  introduction,  and  say  that  the  acids  in  the  liquid  form  do 
most  certainly  consist  of  m  molecules  (CnH2n02)?  and  further  that 
this  m  must  be  different  in  value  for  the  different  acids.  The  ne- 
gative heat  observed  in  the  formation  of  the  first  hydrates  of  acetic, 
propionic  and  butyric  acids  is  due  to  nothing  else  than  the  dis- 
sociation of  these  complex  molecules.  As  dilution  of  substance, 
especially  in  the  gaseous  state,  is  knov\rn  to  produce  dissociation 
of  complex  molecules,  so  it  is  evidently  with  our  fatty  acids.  Their 
complex  molecules,  which  are  the  cause  of  their  differences  in  the 
lower  hydrates,  become  dissociated  later  on,  and  we  then  find 
perfect  relative  coincidence.  We  should  expect  the  dissociation  of 
the  molecule  of  butyric  acid  to  be  attended  with  the  greatest  nega- 
tive thermal  effect,  since  it  is  so  much  nearer  the  solid  state  of  mat- 
ter, and  in  its  case,  therefore,  the  value  of  m  is  so  much  greater 
than  for  the  others. 

We  should  also  expect  that  its  actual  heat  of  hydration,  which 
is  positive  of  course,  is  very  much  less  than  for  any  of  the  other 
acids,  since  its  affinity  for  water  must  be  less,  becaure  it  lies  so 
much  nearer  that  class  of  acids  which  are  actually  fatty,  and 
whose  properties  it  therefore  possesses  in  a  degree  superior  to  the 
other  acids.  Consequently  all  conditions  concur  to  make  the  ther- 
mal effect  more  negative  than  for  any  of  the  others. 

Even  formic  acid  can  now  be  understood  in  is  differences  from 
the  others.  It  has  the  strongest  affinity  for  water,  and  in  its  mo- 
lecular complexity  the  value  of  m  is  less  than  for  any  of  the 
others ;  consequently  we  have  all  the  conditions  at  hand  for  a 
positive  thermal  effect  in  its  first  hydrations. 

Complexity  of  experimental  conditions,  therefore,  is  the  cause 
of  our  not  observing  absolute  coincidence  in  the  physical  proper- 
ties of  the  four  acids  that  we  have  examined. 

My  especial  thanks  are  due  Professors  G.  and  E.  Wiedemann, 
at  whose  instigation  these  determinations  were  made,  and  who 
kindly  gave  me  the  benefit  of  their  advice  during  the  progress 
of  this  work. 
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Isodynamic  Surf  aces  of  the  Compound  Pendulum.^ 

By  Francis  E.  Niphbr. 

In  discussing  the  compound  peudulum,  the  statement  is  some- 
times made,  that  particles  near  and  below  the  axis  of  suspension 
are  retarded,  and  that  those  near  the  bottom  of  the  pendulum  are 
accelerated  by  reason  of  their  connection  with  the  system.  The 
series  of  particles  forming  the  axis  of  oscillation  are  neither  accel- 
erated or  retarded. . 

In  a  general  way,  so  far  as  it  concerns  the  time  of  a  complete 
oscillation,  this  is  all  true,  but  it  is  not  true  in  any  compound  pen- 
dulum that  the  particles  near  the  bottom  continually  exert  a 
retarding  effect  upon  the  system.  At  any  given  instant  certain 
particles  in  the  system  tend  to  diminish  the  actual  acceleration, 
while  others  tend  to  increase  it.  These  two  tendencies  always 
balance,  although  the  value  of  each  continually  varies.  These 
two  groups  of  particles  are  separated  by  a  surface,  each  particle 
of  which  has  no  tendency  to  change  the  acceleration  of  the  sys- 
tem at  that  instant.  The  axis  of  oscillation  always  lies  in  this 
surface.  On  either  side  of  this  neutral  surface  there  must  be 
surfaces  of  equal  tendency,  those  on  one  side  having  a  plus,  and 
those  on  the  other  side  a  minus  sign.  It  is  required  to  find  the 
loci  of  these  isodynamic  surfaces  at  any  given  instant.  This  can 
be  done  by  means  of  well  known  equations  for  the  pendulum, 
which  are  first  given. 

In  Fig.  I,  let  O  represent  the  axis  of 
oscillation,  G  the  center  of  gravity,  and  S 
the  axis  of  suspension.  Call  S  G  =  K, 
S  O  =  /,  and  let  r  be  the  distance  of  any 
element  of  mass  dm  from  the  axis  S.  Let 
0  =  the  angle  V  S  O,  and  a  the  angle  be- 
tween the  lines  /  and  r,  V  S  being  the  ver- 
tical plane  containing  the  axis  S. 

The  entire  mass  of  the  pendulum  may 
be  supposed  condensed  on  the  vertical 
plane  passing  through  G,  and  at  right  an- 
gles to  the  axes  O  and  S,  each  element  of 
mass  being  supposed  to  be  projected  along 


*  Read  Oct.  19th,  1S85. 


NIPHBR — SURFACES  OF  THE  COMPOUND  PENDULUM.  645 

a  line  parallel  to  those  axes.  The  pendulum  then  becomes  a  thin 
plate  of  varying  density,  lying  in  the  plane  of  the  paper  as  in 
Fig.  I. 

This  supposed  condensation  is  really  unnecessary  in  a  rigid 
system,  as  the  center  of  gravity  G  and  the  element  dm  may  lie  in 
•different  planes,  at  right  angles  to  the  axis  S,  without  in  any  way 
changing  the  result. 

At  any  instant  the  linear  acceleration  of  O  is  ^  sin  d^  and  its 
angular  acceleration  is  ^  sin  0,     This  is  also  the  angular  accel- 

•eration  of  every  other  particle  in  the  system.     The  linear  accel- 

f 
eration  of  dm  is  therefore  -j-  ff  sin  0,     The  force  required  to 

produce  this  acceleration  on  dm  is 


r 


F'  ^dm  -J  g  sin  d. 

The  moment  of  this  force  about  S  is 

Y'r^dm  j-  g  sin  Q.  •    (i) 

If  the  element  dm  were  disconnected  from  the  system,  its 
linear  acceleration  in  falling  as  a  simple  pendulum  would  be 
^  sin  (^  +  a),  and  the  moment  of  the  force  required  to  produce 

this  acceleration  would  be 

F"r=«<f»f  r^sin  (^  +  a).  (2) 

Subtracting  (i)  from  (2), 

r(F"—F')  ^dmgr  sin  {e  + a)— dm  ~jg  sin  0.    (3) 

The  factor  F'  —  F'=dF  is  a  force  which  must  be  impressed 
upon  dm  in  excess  of  its  tangential  weight-component,  in  order  to 
impart  to  the  element  its  real  acceleration  at  the  given  instant. 
This  force  may  be  either  positive  or  negative,  the  sign  depending 
upon  the  position  of  dm  and  the  direction  of  swing. 

The  integral  of  (3)  for  the  entire  system  is  necessarily  zero,  or 

ydm  g  r  sin  (^+«)  —  ^  sin  efdm  r^  =  0.  (4) 

The  first  term  is  the  moment  of  the  weight  of  the  system,  re- 
ferred to  the  axis  S  in  the  plane  VS ;  the  second  integral  is  the 
moment  of  inertia  I,  referred  to  the  axis  S  :  hence. 
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« 

M^K  sin  ^  —  ^  sin  ^  I  =  0, 

where  M  represents  the  entire  mass  of  the  pendulum.    This  gives 
the  well  known  value  of  /. 

T 
/  = 


M.K' 


The  loci  of  the  isodynamic  lines  in  the  disc  pendulum  are  de* 
termined  from  (3),  which  may  be  put  into  the  following  form  : 

*  rd  F  r^ 

— ^  «  r  sin  (^  +  a)  —  -^  sin  6.  (5) 

This  expression  represents  the  moment  of  the  impressed  force 
dY  per  unit  of  weight  at  any  point  determined  by  the  values 
r,  ^  and  a.  Making  this  value  constant,  -=  a,  it  gives  the  condi- 
tion for  an  isodynamic  line,  which  is,  therefore, 

,  tf«=rsin(^  +  «) ^sin^.  (6) 

Let  S  be  the  origin  of  a  system  of  rectangular  coordinates,  x 
being  the  horizontal  and^  the  vertical  coordinate  of  (/m;  then,  as 

X 

f.2=  ^2  -{-y^  and  sin  (^  +  «)  =  —  ?  equation  (6)  becomes 

/  / 

x^+y^  —  - —  x+  - — a  =  0.  (7) 

*  -^        sm  0       '   sm  d  ^'^ 

For  a  fixed  value  of  ^,  and  a  varying  value  of  a,  this  is  the 
equation  of  a  series  of  concentric  circles,  the  common  center  be- 

1       / 

ing  on  the  horizontal. through  S  at  a  distance  =fc-s — > — ^from  S. 

The  radius  of  any  circle  is 


/■  7 


sm  e 


4  sin  e 


—  a 


(8) 


If  a  =  0,  we  have  the  condition  that  the  motion  of  a  particle 
is  unaflected  by  its  connection  with  the  system.  The  radius  of 
this  neutral  circle  is,  therefore, 


R'  =  i^A:-  (9) 

sm  ir  ^^ 
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Equation  (7),  then,  becomes  the  equation  of  a  circle  containing 
the  two  points  O  and  S,  and  tangent  to  VS  at  the  point  S. 

When  SO  is  horizontal  R'  becomes  }/,  and  when  it  is  verti- 
cal R'=  00.  The  position  of  the  neutral  circle,  for  various 
values  of  B,  is  shown  in  Fig.  2.  For  a  pendulum  of  39  inches, 
vibrating  2  degs.  on  each  side  of  the  vertical,  the  radius  of  the 
neutral  circle,  or  the  distance  of  the  common  center,  varies  be- 
tween -4-  46  feet  and  -t  00  . 


Within  the  pendulum  the  circle  never  departs  materially  from 
the  tangent  SV,  particles  on  the  one  side  tending  always  to  in- 
crease, while  those  on  the  other  side  tend  to  diminish  the  actual 
acceleration  of  the  pendulum. 

/ 

In  (8)  the  condition  a  =  -. — ; — -  ,  or  a  =  }R'=  a',  reduces  the 
^  4  sm  ^ 

radius  to  zero.    This  gives  the  value  of  a  at  the  center  of  the  con- 
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centric  circles.     If  the  value  of  -^ ,  as  deduced  from  fo),  be 

sm  e  ^^^' 

substituted  in  (8),  it  becomes 

'^-iR'-^R^  (10) 

This  is  the  equation  of  a  parabola  the  position  of  whose  vertex 
is  given  by  the  conditions 

z  =  a'=  JR', 

the  distance  z  being,  of  course,  laid  off  at  right  angles  to  the  plane 
of  x^  y.  Revolving  this  parabola  about  its  transverse  axis,  which 
is  parallel  to  the  axes  O  and  S,  the  paraboloid  of  revolution  ob- 
tained will  represent  the  relation  between  a  and  R  for  every  point 
in  the  field.  The  changes  which  this  surface  undergoes  during 
an  oscillation  of  the  pendulum  are  very  curious  and  interesting^ 
but  it  is  unnecessary  to  enlarge  upon  them  here  further  than  to 
remark  that  tlie  focus  of  the  paraboloid  is  always  in  the  axis  x^ 
and  its  vertex  is  always  in  one  of  two  right  lines  lying  in  a  hori- 
zontal plane,  and  making  an  angle  of  30  degs.  with  the  axis  x^ 
and  intersecting  at  S. 

These  considerations  are  wholly  independent  of  the  maximunri 
amplitude  of  swing,  and  also  of  the  geometry  of  the  pendulum,, 
excepting  so  far  as  it  is  involved  in  the  distance  /. 

The  concentric  circles,  which  represent  the  isodynamic  lines 
of  the  disc  pendulum,  are,  of  course,  the  right  sections  of  coaxial 
cylinders,  which  represent  the  isodynamic  surfaces  of  any  com* 
pound  pendulum. 

When  ^  =  0,  these  consecutive  surfaces  become  a  series  of 
vertical  and  equidistant  planes,  as  is  shown  by  equation  (6). 
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The,  Graphical    Representation   of  the    Relation 
bet-ween  Valence  and  Atomic  Weight. 

By  C.  J.  Reed. 


FAJRT   I. 

Valence  as  a  Measure  of  Electro-Polarity. 

The  following  discussion  is  an  attempt  to  determine  what  relation^ 
if  any  J  exists  between  atomic  weight  and  valence. 

Whatever  data  could  be  obtained  from  reliable  sources  re- 
specting atomic  weights  and  valences  was  collected  and  tabulated 
for  convenience.  An  interpretation  of  the  data  capable  of  a  gra- 
phical representation  was  then  sought.  The  interpretation  finally 
adopted  rests  upon  the  following  hypotheses  :* 

Hypoth.  I. —  The  valence  of  an  atom  is  its  capcuity  for  electro- 
polarity, 

HvpoTH.  II. —  The  polarity  of  an  integrant  molecule  is  always  zero, 
Hypoth.  III. — Positive  and  negative  changes  of  polarity  are  always 
contemporaneous  and  equal. 

Cor.  I. — The  sum  of  the  positive  polarities  in  any  molecule  is 
equal  to  the  sum  of  the  negative. 

This  follows  directly  from  Hypoth.  II. 

All  the  atoms  existing  in  a  molecule  are  to  be  considered  as  po- 
larized, one-half  the  atoms  (measured  in  valence,  not  in  numbers) 
positively,  the  other  half  negatively ;  but  an  isolated  atom,  like  a 
molecule,  has  no  polarity  toward  any  external  atom  or  system. 
When  an  atom  is  in  the  '^  nascent  state**  it  cannot  be  considered 
isolated. 

An  atom  is  neutralized  when  it  is  united  with  one  or  several 
atoms  having  the  same  degree  of  polarity,  but  of  opposite  sign. 
By  neutralized  we  do  not  mean  that  the  polarity  is  destroyed,  but 
opposed  by  an  equal  and  contrary  polarity.    . 

When  a  molecule  is  decomposed,  the  work  done  in  separating 

*  These  hypotheses  were  first  announced  in  a  different  form  by  Mr.  O.  C.  Johnson.  See 
Chtm,  NrwSf  vol.  43,  p.  51 ;  also  Pharm.  Record ^  vol.  3,  p.  394. 
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the  ions  is  used  in  overcoming  and  virtually  reducing  to  zero  the 
polarities  which  held  them  together.  This  work  is  equivalent  to 
the  energy  evolved  when  the  ions  reassume  their  polarities,  i.e., 
when  they  reunite. 

Two  atoms  united  into  a  molecule  may  be  compared  to  two 
permanent  magnets  united  by  their  opposite  poles  and  forming 
a  molecule  which  would  present  no  external  polarity.  If,  now, 
these  magnets  be  separated  by  removing  one  to  an  infinite  dis- 
tance, their  polarities  (toward  each  other,  not  their  internal  polar- 
ities) are  reduced  to  zero ;  and  the  energy  expended  in  removing 
the  magnet  reappears  when  they  reassume  their  polarities,  i.e. , 
when  they  unite  again. 

The  valence  or  capacity  of  an  atom  for  electro -polarity  may 
vary  greatly,  depending  upon  the  intensity  of  the  force  tending  to 
polarize  it,  that  is,  upon  the  valence  of  the  ion  with  which  it  com- 
bines. The  valence  of  many  atoms,  however,  such  as  O,  seems 
to  be  constant.  The  maximum  and  minimum  valences  of  an  atom 
represent  the  limits  of  its  capacity  for  polarization,  or  its  satura- 
tion points. 

This  conception  may  be  more  easily  understood  by  reference  to 
the  illustration  previously  cited. 

Let  M  and  M%  Fig.  1,  be  two  permanent  magnets  bent  in  the 
form  of  rings  with  their  poles  close  together  at  NS  and  N'S'  re- 
spectively. Suppose  the  permanent  magnetism  is  due  not  to  any 
peculiar  quality  of  the  material,  but  to  a  perpetual  electrical  vor- 
tex-ring coinciding  with  the  magnet. 

Around  each  magnet  is  wound  a  coil  of  insulated  wire,  through 
which  a  current  may  be  passed  at  will. 

Suppose  the  poles  of  the  magnet,  M,  are  in  actual  contact.  The 
magnet  is  then  a  closed  ring  and  has  no  polarity.  Suppose  two 
such  magnets  are  made  to  approach  each  other,  and  that  this  op- 
eration is  equivalent  to  separating  their  poles.  The  two  mag^nets 
now  unite  by  their  opposite  poles  as  shown  in  Fig.  2,  forming  a 
molecule  which  is  itself  a  closed  magnetic  ring  having  no  exter- 
nal polarity.  If  the  polarizing  capacity  (valence)  of  M  is  »  times 
that  of  M',  it  will  require  n  of  the  latter  to  neutralize  one  of  the 
former  and  produce  a  saturated  molecule. 

Suppose  a  current  is  passed  through  the  coils  so  as  to  oppose 
the  magnetism  of  the  rings.    If  the  magnetic  field  set  up  by  the 
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current  equ  als  that  produced  by  the  vortex-rings,  the  polarities 
become  zero  and  the  magnets  fall  apart.  If  the  separation  of  the 
magnets  breaks  the  circuit,  the  original  magnetism  due  to  the  vor- 
rex  draws  together  the  poles  of  each  magnetic  ring. 

During  the  short  interval  between  the  separation  of  the  ions 
and  the  closing  of  the  magnetic  ring  the  atom  is  in  the  '^  nascent 
state." 

If  the  capacity  of  M,  Fig.  2,  is  greater  than  that  of  M%  there 
will  be  a  differential  magnetic  field  between  NS'and  SN',  which 
represents  the  tendency  of  the  ions  to  either  change  capacity  or 
take  up  additional  atoms,  either  of  which  will  reduce  the  polarity 
of  the  molecule  to  zero. 

In  all  cases  where  O  is  evolved  in  the  electrolytic  cell,  it  ap- 
pears at  the  positive  pole.  There  is  no  impropriety,  therefore,  in 
assuming  that  O  is  electrthnegative  to  all  other  atoms. 

Certain  general  considerations,  which  are  too  well  known  to 
need  repeating  here,  have  led  to  the  adoption  of  sixteen  as  the 
atomic  weight  and  two  as  the  valence  of  O.  Hence,  in  this  dis- 
cussion the  valence  of  O  in  all  compounds  is  minus  two. 

When  an  alkali  metal — Na,  K^  R3,  or  Qs — is  evolved  in  the 
electrolytic  cell,  it  invariably  appears  at  the  negative  pole  and  is 
therefore  electro- positive.  As  Qs  is  the  most  highly  electro-positive 
of  all  known  substances,  it  is  safe  to  assume  that  this  metal  has  a 
valence  of  plus  one  in  all  compounds.  The  valence  of  all  other 
elements  in  any  given  compound  can  be  determined  by  reference 
to  O  or  its  equivalent,  fmd  Qs  or  some  other  alkaline  metal. 

As  a  rule  all  metals,  including  H,  are  -f~  in  binary  compounds, 
while  the  non-metals  are  — .  In  ternary  and  more  complex  com- 
pounds both  metals  and  non-metals  are  positive  to  oxygen.  Those 
non-metals  which  exhibit  both  positive  and  negative  valences 
possess,  almost  without  exception,  a  well  marked  maximum  and 
a  well  marked  minimum  which  differ  from  each  other  by  eight 
units  of  valence.    This  is  shown  in  the  following  table : 


Elem*t. 

Max. 

Min. 

Elem»t. 

Max. 

Min. 

Elera't. 

Max. 

Min. 

H 

+  6(?) 

—  2 

Si 

+  4 

—  4 

Br 

+  7 

—  1 

B 

+  3 

« •  •  • 

P 

-i-5 

—  3 

S6 

4-5 

—  3 

C 

+  4 

—  4 

s 

+  6 

—  2 

Te 

+  6 

—  2 

N 

+  5 

—  3 

Ql 

+  7 

—  1 

I 

x\ 

1 

0 

—  2 

A« 

+  5 

—  3 

(HflT 

-2)? 

F 

.... 

—  1 

S6 

4-6 

—  2 
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These  values  are  not  in  all  cases  the  most  characteristic,  though 
they  are  in  many  cases,  as  will  be  seen  in  Part  II. 

In  compounds  of  two  metals  or  two  non-metals  which  cannot 
be  electrolyzed  it  is  difficult  to  determine  which  is  +  and  which 
is  — ,  though  it  is  generally  safe  to  say  that  the  more  basic  element 
is  +  and  the  more  acidic  — .  For  example,  it  is  probably  safe  to 
assume  that  in  KjH,  NajH,  CSj,  PC/5  and  PC/g,  K,  Na  C  and  P 
are  -f-  and  H,  S  and  C/  are  — . 

An  isolated  atom  cannot  be  considered  to  have  any  valence ;  the 
polarity  of  such  an  atom  is  therefore  zero.     (Hypoth.  II.) 

If  'the  foregoing  hypotheses  are  true,  the  decomposition  of  a 
molecule  must  require  an  amount  of  energy  proportional  to  the 
total  change  of  valence  produced,  less  the  total  energy  evolved  by 
the  closing  of  atomic  poles.  In  many  cases  the  quantity  of  energy 
required  to  decompose  a  molecule  is  really  negative.  Nitro-gly- 
cerine  is  an  example. 

In  all  such  cases  the  sum  of  the  polarities  of  the  individual  at- 
oms tending  to  close  upon  themselves  or  upon  neighboring  atoms 
is  greater  than  the  sum  of  the  polarities  tending  to  produce  or 
hold  together  the  molecule. 

In  Part  II.  are  given  the  atomic  weights  and  observed  valences 
of  the  elements,  and  the  principal  compounds  in  which  those  va- 
lences occur.  In  compounds  which  cannot  be  electrolyzed  the 
more  basic  elements  are  considered  electro-positive,  and  the  more 
acidic  electro-negative.  A  summary  is  given  in  tabular  form  at 
the  end,  showing  the  maximum,  minimum  and  characteristic 
valences.  The  characteristic  valence  is  given  only  when  it  is  dif- 
ferent from  the  maximum  and  minimum. 


i>Aii'r  II. 

Valence  and  Atomic  Weights  of  the  Elements. 

HYDROGEN.  H  3N  and  all  ammonium  compounds 

Atomic  weight  i.  H^P  and  all  phosphonium       ** 


H  is  —  2  in 
K2H,  potassic  hydride, 
NrtgH,  8odic         ** 
C«H,  cupric  ** 

PrfHj,  palladic    " 

II  is  -f-  I  in 
HC/  and  all  acids,  as  a  basic  radical, 


HgAs,  hydric  arsenide, 
IlsSd,      *'      antimonide, 
\\S"i        **      carbide  and   deriva- 
tives, 
li^S/,        **      silicide. 

H  is  -f-  6  in 
HP2<  hydric  diphosphide. 
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LITHIUM. 

Atomic  weight  7.007  i  .007. 
Lx  is  -|-  I  in  all  compounds. 

BERYLLIUM. 

Atomic  weight  9.085  i  .0055. 
Be  is  -f-  2  in  all  compounds. 

BORON. 

Atomic  weight  10. 141  i  .023. 
B  is  4"  3  in  all  compounds. 

CARBON. 

Atomic  weight  11.9736  i  .0028. 

C  is  —  4  in 

H4C  and  majrbe  — 4  in  some  other 

hydro-carbons. 
C  is— (2-h*/n)  in  the  series  Haff+aCw, 
varying  from  —  4  to  —  2  in 

H,C,        -(2  +  f)=:-4 
-(2  +  })=-3 


HgCg, 


-(2  +  J)  =  -2.67 


H10C4,     -(2  +  i)  =  ~2.S 

HiaCj,    _Q2  +  ?)  =  -2.4 

C  18  —  2  in 
H2nCn,  the  ethene  series. 

C  is  —  I  I  H J   in  the  series- 
Han— 2C1,,  varying  from  — ito  — 2  in 

H,C„-.[i+?4^]=-i 
H4C„-[i+5^']=~ii 

H«C,,-[i+^']=-i!. 

(H2»_2Cn  ),  —  (l  +  I)  =  —  2. 


HgCg 


In  all  the  series  represented  by  the  general  expression  ll2n±:aCny 
we  find  for  «  =  oo  ,  C  is  —  2.  If  we  suppose  «  to  vary  between 
the  limits  +  i  and  +  oo  ,  a  having  any  even  integral  value  be- 
tween +  2  and  —  6  (its  practical  limits),  the  valence  of  C  lies 
between  o  and  —4. 

If  we  next  suppose  C/  derivatives  to  be  formed  by  substituting 
C/""^  for  H  +  i  in  all  these  series,  the  valence  of  C  then  varies  be- 
tween o  and  —4. 

C  is  4-  2  in  NITROGEN. 

-f  14-2—3  .  Atomic  weight  14.021  db  .0035. 

HCN  and  all  cyanides,  2^  is ^  in 

CO,  carbon  monoxide.  HgN  and  all  ammonic  salts, 

C  is  +  3  in 
+3—3 

CN,  cyanogen. 

C  is  -|-  4  in 

CO 2  and  all  carbonates, 
CSj  and  all  thio-carbonates, 
COC/jj  carbonyl  chloride, 
COBz-a,         **        bromide(?), 
CSC/2,  thio-carbonyl  chloride, 
H4CN2O,  urea,  and  isomerides, 
H4CN2S,  sulpho-urea. 


BN,  boron 

nitride. 

KsN,  potassic 

CkjN,  cuprous 

CrN,  chromic 

Z/fgNj,  zincic 

H^gNj,  mercuric 

VN,  vanadium 

T3N4,  titanic 

TaN,  tantalous 

TtfgNj,  iantaUc 

HPNg,  phosphoric 

•hydric    ** 

W3N2,  tungstous 

^54 
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N  is  +  I  in 
NoO,  nitrous  oxide, 
KNO  and  all  hyponitrites. 

N  is  +  2  in 
NO*  and  N^Oa*,  nitric  oxide, 
NS,  nitrogen  sulphide, 
NS«,       *'        selenide. 

N  is  +  3  in 
NjO;,  and  all  nitrites, 
NOC/,  nitrosyl  chloride, 
NOBr,       '♦        bromide, 
NSC/O4,  nitro-sulphonic  chloride, 
HNSO5,  "  acid, 


NjS.O 


91 


C( 


anhydride. 


N  is  -f-  4  in 
NOat  and  N204t»  nitric  peroxide. 

N  is  -[-  5  >n 
N2O5  and  all  nitrates, 
NO2C/,  nitrosyl  oxychloride. 

OYGBN. 

Atomic  weight  15.9633  ±  .0035. 

O  is — 2  in  all  compounds  with  other 

elements.    See  p.  664. 

FLUORINE. 

Atomic  weight  18.984  ^  .0065. 
F  is  —  I  in  all  compounds. 

SODIUM. 

Atomic  weight  22,9981b  'Oii. 
Na  is  4~  I  in 
NajH,  sodic  hydride, 
Na^O  and  all  sodic  salts. 
Na  is  -f~  3  in 
NajOat  sodic  dioxide. 

MAGNESIUM. 

Atomic  weight  23,9592b  -005. 
M^  is  -f-  3  in  all  magnesic  salts. 

ALUMINIUM. 

Atomic  weight  27.009  ^  .003. 
A/  is  -f~  3  in  all  aluminic  salts. 

SILICON. 

Atomic  weight  28.195  zb  •066. 


Si  is  -[-  4  in 
StX)^  &nd  all  silicates, 
S1F4,  silicic  tetra-fluoride, 
S/C/4     ♦*  •*    chloride, 

SiBr^,  "  **    bromide, 

S1I4,      "        •  **    iodide. 

Si  is  -f-  3  in 
Si'C/,,  silicic  tri-chloride. 
Si  Br,,    "     tri-bromide, 
Si'Ij,       **     tri-iodide, 
S1HO2,  **     hydric  oxide. 

Si  is  +  2  in 
S1I2,  silicic  di- iodide. 

Sf  is  —  4  in 
H4S1,  hydric  silicide. 

PHOSPHORUS. 

Atomic  weight  30.958  i  .007. 
P  is  —  3  in 
H3P  and  all  phosphonium  salts, 
C»8^i  cuprous  phosphide, 
CwgP,,  cupric 
Co^Pif  cobaltous 

F«8P2»  ferrous 
H^aP,,  mercuric 

Z«,P2,  zincic 
Ni'sPx*  nickelous 
S«,P2,  stannous 


•< 


<( 


i» 


t» 


4t 


i* 


«« 


i( 


»( 


•  i 


(( 


t( 


«k 


WjP^,  tungstous 
S3P4,  sulphurous 
F«P,  ferric 
MoF,  molybdic 

P  is  —  2  In 
HjP,  di-hydric  phosphide, 
Aw^^st  di-auric 
SivP,  stannous 

P  is  +  I  in 
HjPOj  and  all  hypophosphites, 
P^S,  phosphorus  subsulphide. 

P  it  +  2  in 
PIj*  phosphorous  di-iodide. 

Pis +3  in 
H3PO,  and  all  phosphites, 
P3S,,  phosphorus  sulphide. 


•  Thes«  two  bodies  are  both  odlcd  nitric  oxide, 
t  These  bodies  are  both  called  nitric  peroxide. 
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Pis +5  in 
H8PO4  and  all  phosphates. 

SULPHUR. 

Atomic  weight  31.984  ±:  '012. 

S  is  —  2  in 
HjS  and  all  sulphides, 
HCj'S  and  all  thio-cjanates. 

S  may  be  —  i  in 
H2S2)  hydric  disulphide. 

S  is  +  I  in 
S2C/2,  sulphur  monochloride, 
S2Br2,       **        monobromide, 
82121         **         moniodide. 

S  is  +2  in 
SC/2)  sulphur  dichloride, 
H2S2O3  and  all  thio-sulphates. 

S  is  +4  in 
II2SO3  and  all  sulphites. 

S  is  -^-6  in 
H2SO4  and  all  sulphates, 
Slfi,  sulphur-hexiodide. 

CHLORINE. 

Atomic  weight  35.370  :i:  .014. 

C/  is  —  I  in 
HC/  and  all  chlorides. 

C/  is  +  I  in 
HC/O  and  all  hypochlorites. 

C/  is  +3  in 
HC/O  2  and  all  chlorites. 

C/  is  4-4  in 
C/2O4,  chlorine  peroxide. 

C/  is  +5  in 
HC/Og  and  all  chlorates. 

C/is  -f-7  in 
KC/O4  and  all  perchlorates. 

POTASSIUM. 

Atomic  weight  39.019  i  .012. 

K  is  +  I  Jn 
KjH,  potassic  hydride, 
K2O  and  all  potassic  salts. 


K  is  +3  in 
KI3,  potassic  tri-iodide, 
K2S3,       **      tri-sulphide. 

K  is  4~4  in 
KO2,  potassic  dioxide, 
KS2,        *'        disulphide. 
K  may  be  +  5  in 
K2S5,  potassic  pentasulphide. 

CALCIU.1C. 

Atomic  weight  39.99  ±  .01. 
Cff  is  -j- 2  in 
CaO  and  all  calcic  salts. 
C«  is  +4  in 
CaCzj  calcic  dioxide. 

SCANDIUM. 

Atomic  weight  43.98  i:  .015. 

Sc  is  +3  in 
SC2O3  and  corresponding  salts. 

JVoie, — In  order  to  conform  to  the 
law  explained  farther  on,  Sc  ought 
to  form  a  dioxide  or  some  other 
quadrivalent  compound.  It  ought 
really  to  form  a  series  of  salts  cor- 
responding to  the  eerie  salts.  It 
would  then  not  only  conform  to  the 
law,  but  fill  a  vacancy  in  the  second 
series  of  "harmonics." 

TITANIUM. 

Atomic  weight  48.001. 

The  recent  experiments  of  Thorpe 
give  the  atomic  weight  of  Ti  48.001 . 
His  results  are  the  most  concordant 
of  any  yet  obtained,  and  are  proba- 
bly the  most  reliable.*  They  con- 
firm the  determination  of  Rose. 

Tiis+2in 
TfC/o,  titanium  dichloride. 

Tii»+3in 
'^'*02  3,  titanium  sesquioxide, 
T12  (804)3,     "     sesquisulphate, 
TijC/ti,  "    sesquichloride, 

TfjOgC/a,      "     oxychloride. 


*  See  Chem,  Newt,  vol.  48,  p.  351,  and  vol.  51,  p.  46. 


-656 


TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 


Ti  is  -t-  4  in 
TfO,;  and  all  titanic  salts, 
H2T1F9  and  all  titano-fluorides. 

Note. — In  order  to  conform  to  the 
law  (see  note  on  Sc)  Ti  should  form 
•either  a  tri-oxide,  Ti'O,,  or  a  series 
of  salts  corresponding  to  the  form- 
ula K2Tf  O4,  which  would  bring  it 
into  closer  relation  to  the  S  g^oup. 

VANADIUM. 

Atomic  weight  51.256. 

V  is  -|-  I  in 
V2O,  vanadium  monoxide. 

V  is  -f-  2  in 
V2O2)  vanadium  dioxide, 
V2C/4,        **        dichloride. 

V  is  +3  in 
V2O8,  vanadium  trioxide, 
V2C/6,         "  trichloride, 
VjBre         **          tribromide, 
VOC/,  vandyl  monochloride, 
VN,  vanadium  nitride. 

V  is  +  4  in 
V2O4.  vanadium  tetroxide, 
¥202(011)2    and  all  hjpovanadic 

salts, 
K2V4O9  and  all  hypovanadates, 
VC/4,  vanadium  tetrachloride, 
VOC/g?   vandyl    dichloride    (hypo- 

vanadic  chloride), 
VOBr2,  vandyl  dibromide  (hypova- 

nadic  bromide), 
V2S4,  vanadium  tetrasulphide. 

Vis .+  5  in 
V.^Og  and  all  vanadates, 
VOC/3.   vandyl  trichloride  and  all 

true  vandyl  salts, 
^aV^OigFy   and  all  fluo-oxyvana- 

dates, 
V2S5,  vanadium  pentasulphide. 

V  may  be  +  6  in 
VN2,  vanadium  dinitride. 


Note, — With  the  atomic  weigh 
given  above,  V,  in  order  to  conform 
to  the  law  (see  notes  on  5W  and  Ti ), 
ought  to  form  a  pervanadate,  KVO4  • 
V  would  then  be  a  connecting  link 
between  N  and  C/. 

CHROMIUM. 

Atomic  weight  52.129^  .125. 
Cr  may  be  —  i  in 
PCr,  phosphorous  chromide. 

Cr  is  +  2  in 
Cr(OH)  2  and  all  chromous  salts. 

Cr  ii  +  3  in 
CrjOg  and  all  chromic  salts, 
ZnOr^O^  and  all  chromites, 
CrN,  chromic  nitride(?), 
^^2*^89     ^*        sulphide. 

Cr  is  -|- 6  in 
CrOs  and  all  chromates, 
CrOjC/j  and  all  chloro-chromates, 
CrFg,  chromium  hexfluoride. 

Cr  is  4-7  in 
Cr2S7,  chromium  heptasulphide, 
HCr04,  perchromic  acid. 

MANGANSSB. 

Atomic  weight  54.95.* 

Mm  is  -J-  2  in 
MifO  and  all  manganous  salts. 

Mm  is  H-  i  in 
M193O4,  trimanganic  tetroxide. 

M»  is  +  3  in 
Mif208  and  all  manganic  salts. 

Mil  is  4-4  in 
Mif02t  manganese  dioxide, 
M»S2,  **  disulphide, 

M«F4,  **  tetrafluoride, 

M«C/4,  "  tetrachloride, 

K2M»50|i  and  all  manganites. 

M»  is  +6  in 
K2Mif207  and  all  manganates. 

Mil  is  H-  7  in 
Mif207  and  all  permanganates, 
MffOjC/,  permanganic  oxychloridc. 


•  Dewar  and  Scott,  Chem.  Newt^  vol.  47,  p. 98.    Sec  also  Marignac,  Arch  des  Set.  Pkys, 
et  Nat.  (3),  ID,  31. 
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IRON. 

Atomic  weight  55 .•913  ±  .012. 
Fe  is  probably  —  2  in 
HgFe,  hydricferride. 

F«  i»  +  2  in 
FtfO  and  all  ferrous  salts. 
H^FeCy^  and  all  ferro-cjanldes. 

F«  is  +  }  in 
FcgO^,  triferric  tetroxide, 
FtfgC/g,  ferroso-ferric  chloride, 
Ftf8(S04)4,  roemerite. 

F«  is  +  3  in 
F^a^s  and  all  ferric  salts, 
HgFtfCyg  and  all  ferri-cyanides, 
M^F6204  and  all  ferrites, 
KFeSz  and  all  thio-ferrites, 
F«P,  ferric  phosphide, 
FeXs,    *'    arsenide, 
r^jSg,  "    sulphide, 

F«  is  -|-  4  in 
FeSij  iron  disulphide, 
Ftf8P4,  triferric  tetraphosphide. 

F««is+6in 
K2Ftf04  and  all  ferrates, 
FeAs^y  lalingite. 

NICKEL. 

Atomic  weight  57.928  i  .022. 

Ni  may  be  —  i  in 
+5-1 

PNf's,  phosphorous  pentanickelide. 

Ni  is  -f-  2  in 
NfO  and  all  nickel  salts, 
NfgPj,  nickelous  phosphide. 

Ni  is  +  3  in 
NfjOg,  nickelic  oxide, 
NiaCOH^g,  "      hydrate, 
N/Af  "      arsenide   (kupfer- 

nickel), 
N/S^,   nickel   antimonide    (breith- 
auptite). 

Ni  is  +  4  in 
N1S21  nickel  disulphide. 


.  COBALT. 

Atomic  weight  58.887  ±,  .008. 
C(?  is  +  I  in 
Ctfj*^!  cobalt  subsulphide. 

C<7  is  -j-3  in 
CoO  and  all  cobftltous  salts, 
C^sPj,  cobaltous  phosphide. 

C<>  is  +  }  in 
Co^O^f  tricobaltic  tetroxide, 
008^49  Hnnaeite. 

C<?  is  +  3  in 
Co 20^  and  all  cobaltic  and  ammo- 

nio  cobaltic  salts, 
i^sCoCy^  and  all  cobalticyanides. 

Co  IB  -{-^  in 
C0S2,  cobaltic  disulphide, 
C^jgOaCNO,)    (NHj)    ,    ammonio- 
*  10  percobaltic 

nitrate. 

COPPER. 

Atomic  weight  63.396.* 

C«  may  be  +  4  in 
Ctf  4O,  copper  suboxide, 
CifgAs,  algodonite. 

Cff  is  -|-  I  in 
Ctf  2O  and  all  cuprous  salts, 
Cu^FeS^j  erubescite, 
Cff8A5,  domeykite 
C«8^f  cuprous  nitride, 
C^jP,        "        phosphide, 

C«  is  +  2  in 

CifO  and  all  cupric  salts, 

—  a 
CifH,  cupric  hydride, 

C«3P2»    "      phosphide, 

CiijAsa,  **      arsenide. 

Cu  is  +  4  in 

CffOg,  copper  dioxide. 

ZINC. 

Atomic  weight  64.90  i  •oi9» 

Z»  is  +  2  in 
ZnO  and  all  zincic  salts, 


*  M.  H.  Daubigny,  Chtm.JVkwSf  Nov.  33,  1883.     SO3  =80. 
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^^3^2)  zincic  nitride, 
^^^3^21      **      phosphide, 
ZnS,  **       sulphide. 

GALLIUM. 

Atomic  weight  68.85. 
G«  is  +3  in 
GaoOa  and  corresponding  salts. 

ARSENIC. 

Atomic  weight  74.918  ±  .016. 
As  is  — 3  in 
H3A5,  hydric  arsenide, 
Cfi3A52)  cupric     ** 
FeAs,  ferric  ** 

N1A5,  nickelic       ** 
(PA5,  phosphorous  arsenide)? 

-^Vs  is  4-  3  in 
A52O3  and  all  arsenites, 

A52S3  and  all  thio-arsenites, 

A5F3,  arsenious  fluoride, 

A5C/3,         **        chloride, 

AsBfg,        **        bromide, 

A5I3,  **        iodide. 

A5  is  4"  5  i" 
A52O5  and  all  arsenates, 

A52S5  and  all  thio-arsenates. 

SELENIUM. 

Atomic  weight  about  80. 

The  vapor-density  of  Stf,  taken  at 
1420°,  is  80.5.  This  seems  to  indi- 
cate that  the  atomic  weight,  as  de- 
termined by  the  best  analyses,  is  too 
low.  But  the  vapor-density  cannot 
be  relied  upon,  since  at  142®  Se  may 
not  be  a  perfect  gas.  The  value, 
80.5,  is  however  nearer  the  one  re- 
quired by  the  law  of  Dulong  and 
Petit.  If  we  accept  a  compromise 
of  these  considerations,  allowing 
analysis  to  weigh  against  specific 
heat  and  vapor-density,  the  approx- 
imate atomic  weight  of  Se  may  be 
taken  at  about  80. 

Another  reason  for  accepting  the 
high  value  is  given  on  p.  672. 


Stf  is  —  2  in. 
HjStf  and  all  selenides. 

S«  is  +  I  in 
Se-iClzt  selenium  chloride, 
StfgBrj,        "         bromide, 
S«2^2>  **         iodide. 

Stf  is  +  2  in 
StfSOg,  selenium  sulphite. 

Stf  is  +  4  in 
StfS2»  selenium  disulphide, 
Se02)  and  all  selenites, 
SeC/4,  selenium  tetrachloride, 
SeBr^,        **        tetrabromide, 
S*!^,  **        tetraiodide, 

SeOC/a*  selenyl  chloride, 
StfOBfgi  **  bromide, 
SeOl2,  '*      iodide. 

S«  is  +6  in 
SfOs  and  all  selenates. 

BROMINE. 

Atomic  weight  79.768  db  019.. 

Br  is  —  I  in 
HBr  and  all  bromides. 

Br  is  +  I  in 
HBrO  and  all  hypobromites. 

Br  is  -}-5  in 
HBrO,  and  all  bromates. 

Br  may  be  +  7  in 
HBrO 4,  hydric  perbromate. 

RUBIDIUM. 

Atomic  weight  85.251  ±  .oi8» 
R^  is  -{-  I  in  all  compounds. 

STRONTIUM. 

Atomic  weight  87.374  ±  .032. 

Sr  is  +2  in 
SrO  and  all  strontic  salts. 

Sr  is  -|-  4  in 
SrO 2)  strontium  dioxide. 


YTTRIUM. 

Atomic  weight  89.816  : 
Yis-i-3in 
Y2O,  and  all  yttric  salto. 
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Mo^Cl^Br2,  molybdenum    chloro- 


ZIRCONIUM. 

Atomic  weight  about  92. 

Marignac's  experiments,  *  the 
most  reliable  with  which  I  am  ac- 
quainted, ff'we  values  for  the  atomic 
weight  of  Zr  varying  from  less  than 
90  to  more  than  92.  The  higher 
value  seems  most  likely  to  prove 
correct,  though  90  is  generally  ac- 
cepted. 

Zr  is  -|- 4  in 

ZrOj  and  all  zirconium  salts, 
Nffj^^'Os  and  all  zirconates, 
KjZ^'F^  and  all  zircono-fluorides. 

COLUMBIUM. 

Atomic  weight  94(?). 

C^  is  +5  in 
Cd^Or,,  columbium  pentoxide. 

NIOBIUM. 

Atomic  weight  94.! 

N^  is  -|-  2  in 
^^2^2^  niobium  dioxide. 

N^  is  -|- 3  in 
N^C/3,  niobium  trichloride. 

N^  is  4- 4  in 
N^204»  niobium  tetroxide. 

N^  is  +  5  in 
N^j^s  ^nd  all  niobates, 
N^C/5,  niobium  pentachloride, 
N^Br^,        **        pentabromide. 


5» 


N*F 


5» 


(( 


pentafluoride. 


N^OF,,  niobyl   fluoride, 
N^OC/g,     **        chloride, 
N^OBfa,     '*         bromide. 


MOLYBDENUM. 

Atomic  weight  96.009.  J 

Mo  is  +  2  in 
M0O,  molybdenum  monoxide, 
MoCl2y  '*       dichloilde, 

MoBr2,  "       dibromide, 

*MosCl^(OH).^,  "      chloro-hydrate 


bromide. 
M<?sBr4(OH)2,  **     bromo-  hydrate, 
M^aBr^C/g,       **     bromo -chloride, 
Moj^Br^F^,        "    bromo- fluoride, 
Mo^Br^SO^,     ♦*    bromo-sulphate. 

Mo  is  +  3  in 
McJgOj,  molybdenum  sesquioxide, 
M^JaC/fi,  *'        sesquichloride,. 

Mo^Br 
MoF, 


6» 


sesquibromide, 
phosphide. 

M<j  is  +  4  in 
MijOj,  molybdenum  peroxide, 
M£>(OH)4,       "  hydrate, 

M<?S2,  "  disulphide, 

MoCi^,  ««  tetrachloride, 

MoBr^,  *•  tetrabromide, 

M0I4,  '«  tetra-iodide. 

Mo  is  -j-5  in 
M^jC/j,  molybdenum  pentachloride: 
M^JjOsr  "  pentoxide. 

M^  is  -|- 6  in 
M0O3  and  all  molybdates, 
M0S3  and  all  thio-molybdates, 
Mo^OCi^y  molybdyl  tetrachloride, 
MoO^Ciz,      **        oxychlonde, 
M^^OjBra,      **        oxybromide, 
M^jOjF,,        '*        oxyfluoride. 


RHODIUM. 

Atomic  weight  about  104. 
RA  is  +  2  in 
RJkOf  rhodium  monoxide, 
R^S,         *^         monosulphide. 

R^  is  4-3  in 
RyijOj  and  all  rhodic  salts. 

R>i  is  +  4  in 
R>i02)  rhodium  dioxide, 
R>l(OH)4,    "       tetrahydrate. 

RUTHENIUM. 

Atomic  weight  about  104. 
R«  is  -f-  2  in 
RtfO,  ruthenium  monoxide. 


•  Ann.  Chem.  Pkys,  (3),  60,  370,  i860.  f  Ann,  Ckem,  Phy»,  (4),  viii,,  16. 

\  0  =  16,  Rammelsberg,  Berlin  Monatsherichty  1877,  574.    Dumas,  Ann,  Chtm.  Pkarm. 
105,  84  and  113,  23.    Mo  =  95,  92. 

iv.— 4— 8  [July  ^7, 1886. 
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R«C/2(NH3)i  and  all  ruthenio-di- 

ammonium  salts, 
H^KuCy^  and  all  ruthenio-cyanides 

R«  is  +3  in 
RnjOg  and  all  ruthenious  salts, 
R«2S.:,,  laurite. 

Ru  is  +4  in 
RtfO,  and  all  ruthenic  salts. 

R»  is  +  6  in 
K2Rt/04,  potassic  ruthenate. 

R«  is  -f-7  in 
KR«0.|,  potassic  per- ruthenate. 

R«  is  +8  in 
R«Op  ruthenium  tetroxide. 

PALLADIUM. 

Atomic  weight  about  io8.* 

Fd  is  -|-  I  in 
PfijO,  palladium  suboxide, 
FdjS,        '-  subsulphide. 

P^is  -|-2  in 
FdO  and  all  palladious  salts, 
P^C/2(NH3)2  and  all  ammonio-pal- 
ladium  salts. 

Fd  is  +  4  in 
P^02  and  all  palladic  salts, 
P^S),  palladium  disulphide, 
Na2Pr/S3,  sodic  thio-palladate, 
P^H^,  palladic  hydride. 

SILVER. 

Atomic  weight  107.675  ±  .0096. 

A^40,  silver  suboxide, 
A^aC/,     **      subchloride. 

A^  is  +  I  in 
hg2^  and  all  argentic  salts. 

Kg  is  +  2  in 
^^2^2)  silver  dioxide. 

(A^A«)2Ttf3,  sylvanite. 


CADMIUM. 

Atomic  weight  11 1.835  i  '024. 
Cd  is  -f-  2  in 
C^O  and  all  cadmic  salts. 

INDIUM. 

Atomic  weight  1 13.398  ±  .047« 
I«  is  -|-  3  in 
I^aOg  and  all  indie  salts. 

TIN. 

Atomic  weight  1 17,698  i:  .040. 
S«  is  -|-  2  in 
SivO  and  all  stannous  salts, 
S1V3P.,  stannous  phosphide, 
K2Sif02  and  all  stannites. 

Siv  is  -|-4  in 
SffOs  and  all  stannic  salts, 
K^SnO^  and  all  stannates. 

ANTIMONY. 

Atomic  weight  122.46. 

The  investigations  of  Dexter,  Du- 
mas and  Kessler  all  point  to  a  high 
value  for  the  atomic  weight  of  S^, 
while  those  of  Cooke  point  to  a 
value  not  above  120.  The  number 
obtained  hy  Dexter, f  122.46,  gives 
the  atomic  heat  6.22. 

S^  is  —  3  in 
H^S^,  hydric  antimonide, 
Kff^Sb,  argentic 
Nf'S^,  nickelic 

S^  is  +3  in 
SbzO^  and  all  antimonites, 
$^2^3  and  all  thio-antimonites, 
S^s^^st  antimonious  selenide, 
S*F„  .  "  fluoride, 

S*C/„  "  chloride, 

S^Br,,  "  bromide, 

S^Ij,  -  «*  iodide, 


tk 


(i 


*  Berzclius  {Pogg,  Ann.  8, 177,  i8a6)  analyzed  KaPc/CA  and  obtained  ralues  rary- 
ing  from  104.7  to  110.8,  the  mean  of  which  was  (0=i6)  107.6.  These  figures  are  eri- 
dently  of  little  value,  yet  they  are  sufficient  to  justify  using  the  round  number,  loS,  until  a 
more  accurate  determination  is  made, 

t  0  =  z6,  Pogg.  Ann.  too,  563. 
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■8^2(804)3,  antimonious  sulphate, 
S30C/,  antimonjl  monochloride. 

Note. — Most  thio-antimonites  are 
found  native,  such  as 

F<?S^2S4»  berthierite, 
Q,u^^b2^\^  wolfsbergite, 
P3S^2S4»  boulangerite, 
P^jS^g^s'  bleinierite, 
(CngP^JaS^aSe*  bournanite, 
A^ioS^2S8»  freislebenite, 
A^gS^oSn,  pyrargjrite, 
&c.,  &c. 

S^.is  -I-  4  in 
8^204  and  all  hypo-antimonates. 

83  is  4-5  in 
-832O6  ^"^  ^^^  antimonates, 
832*^5  ^^^  ^^^  thio-antimonates, 
S^s^^s  ^"^  ^11  seleno-antimonates, 
83F5,  antimonic  fluoride, 
S^C/s,        "  chloride, 

53OC/3,  antimony  1  trichloride. 

IODINE. 

Atomic  weight  126.557  dc  0.22. 
I  U  —  I  in 
HI  and  all  iodides. 

IC/,  iodine  monochloride. 

I  is +3  in 
IC/3,  iodine  trichloride. 

I  is  +  5  in 
HIOs  and  all  iodalts. 

I  is  +  7  in 
HsIOe  and  all  periodates. 

TELLURIUM. 

Atomic  weight  127.96  :i:  .034. 

Ttf  is  —  2  in  , 

\\{^e  and  all  tellurides. 
Ttf  is  +  2  in 
T^C/j,  tellurium  dichloride. 


T«Br 

T€l2. 


2> 


(( 


«( 


dibromide, 
di-iodide 


Ttf  is  -j-  4  in 
TeO]  and  all  tellurites, 
TtfSj  and  all  thio-tellurites, 
TeF4,  tellurium  tetrafluoride, 
TtfC/4,         "        tetrachloride, 
TeBr4,        **        tetrabromide, 
Ttfl4,  "        tetraiodide. 

Tif  is+6in 
TeO^  and  all  tellurates, 
T«83,  and  all  thio  tellurates. 

CiESIUM. 

Atomic  weight  132.583  ±  .024. 
C5  is  -|-  I  in 
C5OH  and  all  caesic  salts. 

BARIUM. 

Atomic  weight  136.763  i  .031. 

Bff  is  +  2  in 
BaO  and  all  baric  sal^s. 

Ba  is  -j-  4  in 
BaO}^,  barium  dioxide. 

LANTHANUM. 

Atomic  weight  139.0.* 

La  is  4-  3  in 
LajOg  and  all  lanthanic  salts. 

CERIUM. 

Atomic  weight  140.! 

C«  is  +  3  in 
C«2^8  <^nd  all  cerous  salts, 
CtfjSs;  cerous  sulphide. 

C«  is  +4  in 
CeOj  and  all  eerie  salts . 

DIDYMIUM. 

Atomic  weight  about  140. 

This  metal  has  recently  been  se- 
parated by  Welsbach  into  neodym 
and  praseodym.  See  Ckem.  News^ 
vol.  52,  p.  49. 

SAMARIUM. 

Atomic  weight  about  150. 


*  Cleve,  K.  Svenska.  Vet.  Akad,  Handlingart  Bd.  a,  no.  7,  1874. 
t  Robinson,  Ckem,  News^  vol.  50,  p.  25:. 
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S»i  is  -j-  3  in 
SiffoOj,  samarium  oxide, 
S#«;^(.S04):,,  **       sulphate. 

ERBIUM. 

Atomic  weight  171.* 
Er  is  -|-3  in 
Er.^O  ^  and  all  erbic  salts. 

YTTERBIUM. 

Atomic  weight  about  I73.t 
Y*  is  +  3  in 
Y^^O.,  and  all  ytterbic  salts. 

TANTALUM. 

Atomic  weight  i82(?). 
Ta  is  +3  in 
TaN,  tantalous  nitride. 

Ta  is  -f-4  '^^ 
TaOzi  tantalum  di-oxide, 
TflSj  "        disulphide. 

Ta  is  +  5  in 
T/fzOs  *"^  **^  tantalates, 
TaFj  and  all  tantalo-fluorides, 
TaC/5,  tantalic  chloride, 
TaaNj,       **        nitride. 

TUNGSTEN. 

Atomic  weight  about  184.^ 
W  is  +  is  2  in 
WC/2,  tungsten  dichloride, 
WBfg,       '*  dibromide, 

di-iodide, 
nitride. 
W  is  -^-4  in 
WOo,  tungsten  dioxide, 
WSa*         "  disulphide, 

WC/^,       '*         tetrachloride, 
\V  ,1%,       '*  tetraphosphide. 

Wis  4- 5  in 
WC/^i,  tungsten  pentachloride, 
WBr^,        **        pentabromide. 

W  is  -f-6  in 
WO 3  and  all  tungstates, 
WS3  and  all  lhio-tung%tates,  [states 
HgP/Wio03„  and  all  platino-tung- 

HsS/WioOgfl   and  all    silico-tung- 
states, 


WI2, 

W3N2, 


(( 


HiiPWioOs^  and  all  phospho-de. 

catungstates, 
KaWOgF^,  potass,  tungsto-fluoride 
WC/g,  tungsten  hexchloride, 
WOC/4,  tungstyl  tetrachloride, 
WO2C/2        **        oxychloride, 
WO^Br.^,      **        oxybromide. 


IRIDIUM. 

Atomic  weight  193  o.  J 

Ir  is  -|-  2  in 
IrSOs   and  other  iridium  subsalts,. 
IrS,  iridium  monosulphide. 

Ir  is  -|-3  in 
1^203  and  all  iridious  salts, 
I''2^.s*  iridious  sulpLide, 
H3lrCy,;  and  all  iridic^anides. 

Ir  is  -{-  4  in 
IrOj  and  all  iridic  salts, 
IrSj,  iridic  sulphide. 

PLATINUM. 

Atomic  weight  about  195.I 
P/  is  +  I  in 
P/2(OH),(NH3)4  and  all.diplato- 

diammonium  salts. 
P/  is  -f-  2  in 
P/O  and  all  platinous  and  ammo^ 

nio'platinous  salts, 
K2P/C/,  and  all  chloro-platinites, 
K2P/(N02)4  and  all  platino-nitritcR 
H2P/Cy4  and  all  platino-cyanidcs, 
H2P/(C^>)4    and   all   platino-thio- 

cyanates, 
P/S,  platinous  sulphide. 
P/  is  4-3  in 
P/^Ig(NH3)3,   diplatinammonium 

iodide, 
P/2l«(NH,)8  and  all   diplatin  -  te- 

trammonium  salts, 
P/2S3,  platinum  sesquisulphide. 

P/ is +4  in 
P/O2  and  all  platinic  and  ammonio- 

platinic  salts, 
P/S2,  platinic  sulphide. 


*  HoeeIu^d.  K.  Svenska,  Vet.  Akad,  Handlingar,  Bd.  i,  no.  6;  also  Humpidgc  and 
Burncy,  Jonr.  Chem.  Soc.^  Feb..  1879,  p.  "^«  ».  e\        r 

t  Nilson,  Compt.  Rend.,  91,  56,  iSSo.  t  «  =  »^'- 
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HjjP/WioOafi  and  all  platino-tung- 

stateSf 
HgP/Moif^Ogt;  and  all  platino-mo- 

lybdates, 
K^PiCifi  and  all  chloro-platinates, 
HaP/CCyS)^  and  all  pUtinothio-cy- 

anates. 

P/  may  be  -|-  6  in 
P/P2,  platinum  diphosphide, 
P/A 


s. 


u 


di-arsenide. 

GOLD. 

Atomic  weight  196.6.* 

A«  is  +  I  in 
AftjO  and  all  aureus  salts^ 
Ntf  A»S,  sodic  aureus  sulphide. 

A«  is  -j-  2  in 
A«0,  gold  monoxide, 
AtfS,     **•    monosulpbide, 
A«C/2  **     dichloride. 

A«  is  +3  in 
AU2O3  and  all  auric  salts  and  au- 
ra tes, 
A«2T«3»  sylvanite. 

Atf  is  -f-  4  in 
AuOzi  gold  dioxide, 
A«Ttf2.  calaverite. 

OSMIUM. 

Atomic  weight  about  199. 
O5  is  +  2  in 
O5O,  osmium  monoxide, 
O5SO3,     »•       sulphite, 
KpH205(S03)'5,   osmium   potassic 

sulphite, 
H^OsCy^  and  all  osmio-cyanides. 

O5  is  4-  3  in 
O52O3,  osmium  sesquioxide, 
Kfi052C/i2i  potassic  osmichloride, 
(NH4)^052C/i2»  ammonic     ** 

O5  is  -f  4  in 

O502»  osmium  dioxide, 
O5C/4.       **        tetrachloride, 
K2O5C/,;,  di-potassic  osmichloride, 


'Sa^OsCl^,  di-sodic  osmichloride, 

(NH4)205C/^,  diammonic  ** 

O5  is  +  6  in 

K2O5O4  and  all  osmates, 

0502C/2(NH3)4,  ammonio-osmyl- 

oxydichloride. 

Os  is  +  7  in 
—8 
H2O52N2O5  and  all  osmiamates. 

No/e. — In  this  compound  N  is  in 
the  same  condition  as  in  HgN,  and 
not  as  in  N2O5.  This  is  shown  by 
the  following  equation : 

-f8  —2  +1  -3  +1  —2  -fl 

2O5O4  +  2H3N  +2K  O  H= 

4-1  4.7    -8    _2  ±0       '     +1  -2. 

K^Oy^N^O,  +O  +  4H2O. 

O5  is  +  8  in 
O5O4,  osmium  tetroxide, 
O5S4,        "        tclrasulphide. 

MERCURY. 

Atomic  weig»^  t  199.712  ±:  .042. 

H^  is  -f  I  in 

H^jO  and  all  mercurous  and  am- 

monio-mercurous  salts. 

H^  is  +  2  in 

H^O  and  all  mercuric  and  ammo- 

nio-mercuric  salts 
H^,  mercuric  i^ulphide, 
^^3^2 1     **      phosphide, 
H^gNj,    **      nitride. 

H^  is  4-6  in 
H^Ig,  mercuric  hexiodide. 

Hg-  is  —  2  in 
KzH^,  potassic  hydrargyride. 

THALLIUM. 

Atomic  weight  204. 
T/  is  +  I  in 
T/2O  and  all  thallious  salts, 
T/2S,  thallious  sulphide. 

T/  is  +  2  in 
T/C/2,  thallium  dichloride. 

T/ is +3  in 
T/2O3  and  all  thallic  salts, 


*  O  =  16. 
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'^^2^89  thalHc  sulphide, 

KT/Sj)  potaseic  thallic  sulphide. 

LEAD. 

Atomic  weight  200.47  :h  '02. 
P3  is  -|-  I  in 
P^j^i  plunibous  oxide, 
P^jS,        "  sulphide. 

P^  is  +  2  in 
P^O  and  all  plumbic  salts, 
P^S,  plumbic  sulphide, 
KjP^Oj  and  all  plumbites. 

V6  is  +  3  in 
P^jOg,  lead  sesquioxide. 
P^  is  4-  4  in 
P^Oj  and  all  plumbates, 
P^C/4,  lead  tetrachloride. 

BISMUTH. 

Atomic  weight  207,523.* 
Bi  is  -j-  2  in 
BijOgi     bismuth   monoxide, 
B12S2,  **        monosulphide, 

B1C/2,  **        dichloride, 

B/4O3C/2,      '*        trioxydichloride, 
Bf  1O3S,  karelinite. 

Bi  is  -|-  3  in 
B/^Oa  and  all  bismuthic  salts, 
B12S3,  bismuthic  sulphide, 
B/gSfa,        "         selenide. 

In  the  following  list  of  compounds 
any  certainty : 


61*2 T«3,  bismuthic  telluride, 
BiSC/,         "  thio-chloride, 

Bf  is  4-  4  in 
B12O4,  bismuth  tetroxide. 

Bi  is  +  s  in 
BfjOj  and  all  bismuthates. 

THORIUM. 

Atomic  weight  232.0.! 
T>Jis+4in 
T^02  and  all  thorium  compounds.. 

URANIUM. 

Atomic  weight  239. 

U  is +3  in 
UgC/,;,  uranium  sesquichloride. 

U  is  +4  in 
UO2  and  all  uranous  salts. 

U  is  -|-5  in 
U2O5,  uranium  pentoxide, 
UCl;^t  uranium  pentachloride. 

U  is  4-6  in 
UOg  and  all  uranates  and  uranyl 

salts. 
UOjS,  uranyl  sulphide. 

U  is  4- 8  in 
UO4,  uranium  tetroxide. 

U  is  4-  12  in 
K^UOg,  potassic  peruranate, 
Nff4UO,,  sodic  *' 

the  valence  cannot  be  stated  with 


HO 
HA^ 

Fe,F 

N/2P 
W,P 

A«2B/ 
O2O (ozone) 

A^4S^ 
Cu^As 


CdS, 
ZwSs 

BaS^ 
BaSs 

NaS., 
A5S2 
F^A52 
CoAso 

a/b/ 

P^.,04 
PoF^, 
U«C/8 


u,o. 

K,W.O,, 

w,o, 

:          P/,I,(NH3X 

MojOh 

'   M0.CAO3 

Cr,0, 

K,W,0« 

F<,N, 

N<7.W,0, 

CufAsi 

HjP/^Se 

Na^Sj 

FtfjSjAj 

M^,,S/j 

Se^SAs 

Cr^O. 

SiSeAs 

Cr,,0, 

Cr,C/,0, 

Mo.Ou 

P/'J/NH,\ 

CugAs 

B/gSiOj 

S«,P 

N-JOS3 

KsF^Q'sNO 

•  Schneider,  Pogg*  Ann.  83.  303,  1859. 


t  Nilson,  li*rickUs  15,  3537,  iSSa. 
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Table  of  Atomic  Weights  and  VaijEnces. 


Element. 

Atomic  Weight. 

Maximum.                 Minimum, 

Char»teristic. 

H 

1 

+  6        .... 

...     —2 

-f  1 

L»       .... 

7.007 

+  1        .... 

Be      .... 

9.085 

+  2        .... 

Bt      .... 

10.941 

+  3        .... 

C        .... 

11.9736      .... 

+  4        

!.'.*  —4 

n       .... 

14.021 

+  5        .... 

...     —8 

0 

15.9633      .... 

0 

•  •  •                  m0 

Ft      .... 

18.984 

-  -       .                           • 

...     —  1 

N«     .... 

22.998 

+  1        .... 

5ff  :::: 

2:i.959 

+  2        

27.009 

+  3        

S»       .... 

28.195 

+  4        

!!!   —4 

P 

:i0.958 

-f5        .... 

...   —3 

S 

.31.984 

+  6        

2 

CI      .... 

.  .35.370 

+  7        

\\\   —1 

K 

39.019 

+  1        

Ca      .... 

39.99 

+  2          ... 

» 

Set    .... 

43.98 

+  3        ....         1     . 

Tit     .... 

48.001 

+  4        ....        j     . 

vt      .... 

51.266 

+  6        ....         '     . 

-f  5 

Cr      .... 

.V2.009 

+  7        ....        1     . 

...   —  I 

4-6 

M»     .... 

54.95 

+  7        ....        ,     . 

F*      .... 

55.913 

+  6        .... 

...  —  2 

4-3 

N»-      .... 

57.92a 

+  4        ....         1     . 

...   __  1 

4-2 

Co      .... 

58.887 

+  4        ....        ,     . 

4-2 

C«      .... 

<}3.396 

4-4        

4-2 

Zn      .... 

(W.90 

+  2        ....         i     . 

Ga      .... 

68.86 

+  3        .... 

A*      .... 

74.918 

+  6         

...  _  3 

4-3 

S*       .... 

80. 

+  6        

...  —  2 

Br     .... 

79.768 

+  7        

...   _  1 

R*     .... 

85.251 

+  1        

Sr      .... 

87  374 

+  4        

4-2 

Yt      .... 

89.8 

+  3        

Zr      .... 

92. 

+  4        

c^t     ... 

94.? 

+  5        

x*r  .... 

94 

+  5        

Mo     .... 

96.009        .... 

+  6        

RA      .... 

104. 

+  4        

+  3 

R»      .... 

104. 

+  8        

4-8+4 

^f  :::: 

107.676 

+  2        

4-1 

108. 

+  4        

Cd      .... 

111.835 

4-2        

I»       .... 

113.398 

4-3        

Sn       .... 

117  698 

+  4        

S6       .... 

122.46 

45        

! . .  —  3 

I 

126  .5.'»7 

+  7        

...  _  1 

Te      .... 

127.96 

+  6        

...  _  2 

C*       .... 

132  58 

+  1        

Ba      .... 

1:^6.76 

+  4        

-f  2 

I^      .... 

139.0 

+  3        

C/       .... 

140 

+  4        

Di      .... 

142.* 

S»it   .  .• 

150. 

+  3    ::::      ; 

Ert    .... 

171 

+  3    

Y*t    .... 

173 

+3    

Tat    .... 

182.? 

4-5       

W       .... 

184 

4-6        

Ir       .... 

\%^. 

4-4        

1 

P/       .... 

195. 

-f«     

;     •  +  * 

A«      .... 

196.6 

4-4        

• 

1       -f  3 

0*       .... 

199. 

4-H       

4-6 

?f  :::: 

lt>9.712 

-f6         

...   —2 

-1-2 

2<>4. 

!         +3         

1 

P*      .... 

206.47 

4-4        

-f  2 

B»       .... 

207.5 

-f  5         

-f  3 

TA      .... 

232.0 

4-4         

1 

U 

'2.39. 

-fl2        

4-6 

t  Neither  vapor-densiiy  nor  specific  heat  have  been  determined. 


See  p.  661. 
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FART   III. 

The  Graphical  Representation  of  the  Relation  between      ' 

Atomic  Weight  and  Valence. 

Let  Z  Z'  and  Y  Y%  Plate  I.,  be  any  two  rectangular  axes  with 
the  origin  at  O.  Let  z  represent  the  atomic  weight  and  y  the 
valence  X 10  of  any  element.  Locate  a  point  in  the  plaite  for  the 
maximum,  minimum,  and  characteristic  valence  of  each  element* 

Nearly  all  of  these  points  are  found  to  lie  on  a  double  series  of 
parallel  lines,  the  successive  pairs  of  which  are  separated:  by  equal 
distances ;  and  the  general  equation  for  any  of  the  lines  is 

•  y  =  5^  +  ^^ (0- 

The  values  of  6  for  the  successive  lines  are  almost  exactly  as 
follows : 

Diff. 

First       line 3,    =  +    55 

Second     **     =  —    20  75 

Third       **     =  —    25  5 

Fourth     *•     =  —  100  75 

Fifth         "     =  —  105  5 

Sixth         "     =  —  180  75 

Seventh    ** =  —  185  5 

If  we  accept  Proufs  hypothesis,  these  values  are  exact;  and 
the  actual  deviation  does  not  exceed,  in  the  mean,  .035  of  the  unit 
in  the  first  seventeen  elements,  if  we  exclude  C/,  whose  deviation 
will  be  accounted  for  later.  If  we  include  C/,  the  mean  deviation 
is  .056.  The  algebraic  sum  of  the  deviations  of  these  elements 
divided  by  the  number  of  elements  (17)  is,  including  C/,  ,031 ; 
excluding  C/,  .0051. 

These  deviations  are  so  small  that  they  cannot,  except  in  C/  and 
S/,  be  represented  graphically  without  using  a  much  larger  scale. 

At  Sc,  however,  we  find  an  abrupt  termination  of  what  ap- 
pears to  be  a  rigid  law  for  the  first  seventeen  elements. 

If  we  construct  a  complete  series  of  lines  according  to  the  law 
indicated  on  the  diagram  by  assigning  to  b  in  equation  (i)  succes- 
sively, values  which  diminish  by  75  and  5  alternately,  we  shall 
find  that  most  of  the  elements  fall  on  or  very  near  one  of  these 
lines. 

What  is  the  meaning  of  these  singular  coincidences,  and  par- 
ticularly the  regular  oscillation  from  one  line  to  the  opposite  as 
we  pass  from  O  to  C/?    This  oscillation  is  shown  in  Fig.  3, 
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On  the  next  pair  of  lines  we  find  again  the  same  vibratory 
movement.    See  Fig.  4. 

The  peculiar  position  occupied  by  S/,  P,  S,  and  C/,  at  the 

posititive  end  of  the  first  pair  of  lines  and  the  negative  end  of  the 

second,  shows  that  the  second  pair  is  only  a  continuation  oj"  the 

jirst  through  a  vertical  displacement  of  eight  units  of  valence^ 

corresponding  to  an  increase  of  sixteen  units  of  atomic  weight. 

This  points  to  the  conclusion  that  saturation-valence  is  an 
equicrescent  rotary  function  of  atomic  weight* 

To  represent  this  idea  graphically  we  must  locate  the  points 
on  the  surface  of  a  cylinder  instead  of  a  plane. 

Let  Q^Q.',  Fig.  5,  be  any  cylinder  referred  to  the  rectangular 
axes,  X  X',  Y  Y',  and  Z  Z'  (its  own  axis),  and  having  the  origin 
4it  O. 

Let  R  be  the  radius  of  the  cylinder,  and  MN  any  line  drawn 
around  the  cylinder  so  that  the  angle  MP2',=a,  a  constant;  ZiZ\ 
being  the  element  of  the  cylinder  ^hich  passes  through  any  point, 
P,  of  the  line  MN.    Then  will  the  line  MN  be  a  helix,  and 

2^  tana  =  R(/?-f-3)     -        -        -        .         (2). 

its  general  equation  when  referred  to  any  element,  ^'i^i,  ofthe 

cylinder  and  the  circumference  {^^=  \J x^-^yi^  z  =  o)  of  the  cylin- 
der lying  in  the  plane,  X  X',  Y  Y* ;  the  intersection,  Oj,  being  the 
origin  ;  0  the  angular  departure  of  any  point,  P',  of  the  line  MN 
measured  upward  from  the  element,  ZiZ^^  as  origin  of  the  arc  ;  and 
3,  the  angular  departure  of  the  point  of  intersection,  ^1,  of  the 
line  MN  with  the  plane  XX',  YY'. 

Let  z  be  the  atomic  weight  of  any  chemical  element ;  R^  its 
saturation-valence  X  10.  Assume  R  =  4r"  and  tan  a=  «;.  Then 
if  ^  =  ^,  =  —  —-  ,  we  have  from  (2) 

5'tana  =  R^— i!^  -  -        -         (a). 

This  is  the  equation  of  the  artiads. 
If  ^  =  ^1  =  —  -^"1  ,  we  have 

8 

;?  tan  fit  =  R^  _  tan^fit        -        -        -         (b). 
This  is  the  equation  of  the  perissads.    See  PI.  IL 
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CONCLUSION. 

Whether  the  conclusion,  stated  on  p.  667,  that  saturation-val- 
ence is  an  equicrescent  rotary  function  of  atomic  weight,  is  the 
expression  of  a  natural  law,  or  of  a  mere  coincidence,  I  leave  for 
others  to  decide. 

If  it  is  only  a  chance  coincidence,  we  must  acknowledge  it  to 
be  a  remarkable  one.  A  coincidence  which  unites  not  less  than 
fifty  chemical  elements  by  so  simple  a  relation  between  valence 
and  atomic  weight  as  j/==  ajv-f-^,  must  be  entitled  to  some  con- 
sideration. 

Mendelejeff  has  shown  that  ^^  the  chemical  properties  of  the 
elements  are  a  periodic  function  of  their  atomic  weights, ^^ 

This  statement,  while  it  is  true  enough,  is  too  indefinite  to  he 
called  the  statement  of  a  /aw,  since  a  law  must  be  capable  of  some 
quantitative  mathematical  expression. 

Mendelejeft^'s  statement  is  so  ingeniously  framed  as  to  link  to- 
gether in  a  qualitative  expression  all  or  nearly  all  chemical  facts, 
without  alluding  to  any  one  of  the  individual  laws  embraced  in 
his  generalization.  The  manner  in  which  he  predicted  the  dis- 
covery of  gallium  and  scandium,  by  the  periodic  recurrence  of  cer- 
tain chemical  and  physical  properties  corresponding  to  periodic 
numerical  relations  between  the  atomic  weights  of  known  ele- 
ments, shows  conclusively  that  many  of  these  unknown  laws  have 
the  common  factor,  atomic  weight. 

There  is  room  for  as  many  of  these  laws  as  there  are  different 
properties  recognizable  in  matter. 

In  the  graphical  representation,  explained  above,  for  the  law  of 
valence  we  find  a  remarkable  expression  of  the  '  periodic  func- 
tion." 

Prout*s  hypothesis  is  merely  the  expression  of  a  single  fact  em- 
braced in  the  law. 

The  changes  in  the  atomic  weights  required  by  this  law  are 
such  as  would  generally  favor  the  law  of  Avogadro  and  that  of 
Dulong  and  Petit,  and  would  make  the  atomic  volume  curves  of 
Meyer  more  regular. 

These  changes  would  a  fleet  few,  if  any,  of  those  elements  whose 
atomic  weights  have  been  established  with  tolerable  certainty. 

The  full  expression  of  the  law  would  require  the  existence  of 
105  elements  whose  atomic  weights  lie  between  i  and  240. 
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These  elements  would  be  arranged  in  seven  groups  of  fifteen 
each.  The  number  of  elements. required  for  each  whorl  of  the 
helix  is  seven,  each  representing  a  distinct  group. 

The  successive  elements  in  any  single  whorl  form  a  series,  and 
may  be  conceived  to  represent  successively  increasing  velocities- 
of  rotation  of  a  primordial  atom  or  particle  of  ether — possibly  the 
vortex-ring  of  Sir  W.  Thompson.  Each  successive  whorl  would 
represent  an  octave^  and  the  successive  elements  in  any  one  group 
represent  harmonics  of  the  first  or  lowest  in  that  group. 

According  to  this  conception  N^,  K,  R^,  and  O,  are  respec- 
tively the  first,  second,  fifth  and  eighth  harmonics  of  L//  F,  C/,. 
Br,  and  I,  the  first,  second,  fifth  and  eighth  harmonics  of  some 
unknown  element  marked  y\ ,  whose  atomic  weight  is  3. 

P,  V(?),  A^,  N^,  S^,  Bi,  and  U(?),  are  harmonics  of  N;  and 
so  with  the  remaining  groups,  the  fundamentals  being  H,  y^  (un- 
known), L/,  B^,  B,  C,  and  N. 

The  complete  expression  of  the  law  would  require  each  ele- 
ment to  be  represented  by  two  well  marked  and  characteristic 
valences,  one  electro -positive  and  the  other  electro-negative, 
whose  difTerence  is  eight  units.  This  we  find  to  be  true  of  a  con- 
siderable number  of  elements,  those  enumerated  on  page  651. 
But,  as  would  naturally  be  expected,  we  have  not  yet  observed 
the  electro-negative  or  minimum  valence  in  the  highly  electro- 
positive elements. 

The  question  now  arises,  why  are  not  all  the  elements  arranged 
on  a  single  line,  instead  of  the  artiads  on  one  and  the  ferissads 
on  another? 

Let  us  confine  our  attention  to  that  part  of  the  curve  between 
O  and  Cflf,  as  it  seems  to  represent  the  law  most  perfectly.  It  is 
shown  in  Fig.  6. 

If  we  increase  the  valence  of  the  pe^issads  in  this  part  of  the 
curve  by  a  half  unit,  they  fall  with  the  artiads  on  the  curve,  z  tan 

TT  R 

a  =  R#  —  —^  .  This  may  mean  that  the  valence  of  the  perissads 
is  half  a  unit  less  than  that  required  by  their  atomic  weights. 

If  polarity  is  due  to  rotation  of  any  kind,  we  may  say  a  peris- 
sad  is  half  a  revolution  behind  the  opposite  artiad. 

The  curve  R#=  i;?tana  is  also  worthy  of  mention.    The  ele- 
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ments  Sc,  T/,  and  F^,  fall  on  this  curve,  which  may  be  the  expres- 
sion of  some  constant  error  or  undetermined  relation. 

The  elements  which  conform  as  nearly  as  could  be  reasonably 
expected  are  H,  L/,  Be,  B,  C,  N,  O,  F,  Na,  M^,  A/,  S/,  P,  S, 
C/,  K,  Ca,  Rd,  Sr,  Y,  Zr,  Nd,  Cb,  Uo,  Pd,  T^,  Ba,  La,  Qe,  Er, 
H^,  T/,  P^,  B/,  I,  A^,  S^,  ^r,  and  Se?,  thirty-nine  in  all. 

The  curves  pass  through  maximum  and  minimum  "character- 
istics'* of  C,  N,  S/,  P,  S,  Se*,  CAand  lie;  through  maximum  cha- 
racteristics of  L/,  Be,  B,  Na,  M^,  A/,  K,  Ca,  R^,  Y,  Zr,  N3,  Qb, 
M^,  Pi/,  La,  Ctf,  Er,  and  T/,  in  which  negative  valence  has  not 
been  observed  ;  through  minimum  characteristics  of  O  and  F,  in 
which  positive  valence  .has  not  been  observed;  through  charac- 
teristics not  maxima  or  minima  of  Sr,  Ba,  H^,  I,  Aj,  S^,  Br/ 
through  maxima  or  minima  not  characteristics  of  H,  P^,  and  B«. 

A  few  other  elements  have  known,  though  not  maximum,  mi- 
nimum or  characteristic  valences  lying  on  the  curves.    Among 

+  »    +3     +2      +2    +'i    +6    +2  +1 

them  are  C^,  N/,  R«,  R^,  F^,  U,  W,  and  A«.  No  importance, 
however,  can  be  attached  to  this  fact. 

The  first  prominent  exceptions  we  find  to  the  law  are  the  ele- 
ments immediately  following  Ca.  These  are  S^,  Ti,  V,  Cr,  and 
Ye,  The  deviation  of  Sc,  T/,  and  F^,  may  be  accounted  for  in 
the  manner  suggested  on  p.  669. 

The  atomic  weight  of  Cr  should  be  5 1  instead  of  52,  in  order  to 
bring  its  maximum-minimum  point  on  the  curve.  This  confirms 
the  results  of  Siewert's*  determinations.  The  deviation  of  Cr  is 
not  at  all  surprising,  when  we  remember  that  improved  methods 
of  determining  the  atomic  weight  of  Cr  have  steadily  reduced  it 
from  56  to  52.009. 

Vanadium  also  may  be  considered  as  a  candidate  for  the  posi- 
tion of  y^ ,  PI.  IL  Its  atomic  weight  and  many  of  its  properties 
favor  this  view ;  and  it  lacks  only  the  power  of  forming  a  per^ 
vanadate,  KVO4  »  ^^  ^  hydrovanadic  acid,  HV,  or  some  corre- 
sponding salt. 

The  fact  that  certain  perissads,  viz.,  R3,  C^,N3,  and  Y,  whose 
atomic  weights  are  still  uncertain,  fall  on  the  curve  of  artiads, 
may  be  regarded  as  evidence  that  their  position  is  entirely  acci- 


*  Ztitschrift  Gesammt.  Wisse^sckafttn^  17,  530,  1S61. 
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dental,  and  that  their  atomic  weights  are  affected  by  a  negative 
error  of  about  one  unit.  We  shall  class  these  elements,  therefore, 
along  with  Sn  and  Cs  as  exceptions  whose  atomic  weights  are 
too  low.    The  correctious  required  are 

Atomic  Weight.  Corrections. 

Rb  85.251        +  1.749 

Y  89.8 -t-  1-2 

Cb  94.  +  1. 

N6        94.  +  1. 

S/i  117.698 4-  2.302 

C«  132.58 +  2.42 

The  deviations  of  some  of  these  might  reasonably  be  attributed 
to  experimental  errors.  But  I  prefer  to  consider  them  all  excep- 
tions, and  would  even  add  A^,  Br,  I  and  S^  to  the  list,  though  they 
appear  to  conform  regularly  to  the  law.  It  will  be  remembered 
that  the  curves  pass  through  the  characteristics  of  Aj,  Br,  I  and 
S^,  instead  of  their  well  marked  maxima  and  minima,  as  we 
should  naturally  expect.  To  bring  the  maxima  and  minima  of 
these  elements  on  the  curves  in  their  regular  places  would  require 
the  following  corrections  : 

Atomic  Weight.  Corrections. 

As-        74.918  +        4.082 

Br         79.768  -f        3.232 

I  126.557  4-        4.443 

S^       122.40 -f        4.54 

Such  large  deviations  cannot  in  these  elements  be  attributed  to 
ordinary  experimental  errors.  They  may,  however,  all  be  refer- 
red to  a  common  cause,  viz.,  lAe  presence  of  unknown  elements 
which  tend  to  rednce  the  apparent  atomic  weights  of  those  ele- 
ments with  which  they  are  associated  and  with  which  they  have 
been  hitherto  covfoundid.* 

The  unknown  elements  to  which  I  refer  are  such  as  would  fill 
the  vacant  "harmonics"  in  the  seven  groups. 

In  the  C/  group,  for  instance,  we  find  two  vacancies  between 
C/  and  Br,  two  between  Br  and  I,  and  one  below  F,  represented 
on  Plates  I.  and  II.  by  7-,,  7-2,  7*3,  7*4,  and  y^.  Their  atomic 
weights  are  3,  51,  67,  99,  and  115,  respectively. 

If  any  or  all  of  these  elements  were  mixed  with  I,  its  apparent 

*  Since  the  above  was  written  Di  has  been  found  to  be  a  mixture  of  two  elements.  Sec 
note  on  D{. 


672  TRANS.  ST.  LOUIS  ACAD.  SCIENCE. 

atomic  weight  would  be  reduced  by  an  amount  proportional  to 
the  quantity  of  the  unknown  elements  and  inversely  proportional 
to  their  atomic  weights.  But  the  eftect  of  each  separately,  and  of 
all  together,  would  be  to  reduce  the  atomic  weight  of  I. 

Consequently  we  find  the  atomic  weight  of  this  element,  as  de- 
termined by  experiment,  is  much  too  low. 

In  the  case  of  Br,  however,  y^^  y^  and  y^  would  tend  to  reduce, 
while  y ^  and  y^  would  tend  to  raise  the  atomic  weight.  If  all 
five  were  present  in  about  equal  proportions,  the  resultant  would 
still  be  too  low  ;  not,  however,  so  much  as  in  the  case  of  I ;  and 
this  we  find  to  be  the  fact,  Br  being  three  and  I  four  units  too  low. 

If  these  bodies  really  exist  in  Br  and  I,  it  is  reasonable  to  sus- 
pect that  C/  nx^y  also  be  contaminated  with  some  of  them  in  very 
small,  but  nearly  constant,  quantities.  The  entire  C/  supply  of  the 
world  comes  practically  from  the  sea,  or  from  beds  of  rock-salt 
derived  from  the  sea.  On  this  account,  if  any  of  these  unknown 
elements  exist  in  any  C/,  they  probably  exist  in  all  C/  in  about 
the  same  proportion. 

It  will  be  seen  at  once  that  all  except  y^  would  raise  the  appa- 
rent atomic  weight  of  C/.  This  gives  a  very  satisfactory  explana- 
tion of  the  irregular  atomic  weight  of  C/,  it  being  .37  too  high. 

This  .37  makes  C/  the  only  exception  to  Proufs  law,  and  to  the 
law  of  equicrescent  valence  between  H  and  Ca. 

In  view  of  these  facts,  does  it  not  seem  possible  and  even  pro- 
bable that  some  of  these  elements  exist  in  C/,  Br,  and  I ;  but  are 
so  closely  related  to  them  that  it  will  require  more  delicate  tests 
to  distinguish  them  than  any  we  have  yet  been  able  to  apply? 

The  same  argument  will  apply  in  exactly  the  same  way  to  the 
K  group,  and  with  even  greater  force. 

And  may  we  not  look  upon  Saxony  lepidolite  or  rock-salt  as  a 
key  which  only  awaits  the  hand  of  a  Bunsen  or  a  Kirchoff  to  un- 
lock the  whole  mystery? 

In  this  way  I  venture  to  explain  the  deviation  of  A5,  S^,  Sif , 
O,  R3,  Y,  and  of  Stf,  if  the  atomic  weight  of  the  last  element 
must  be  considered  less  than  80.  + 1 

The  broken  curve  shown  on  the  plates  passing  through  Kg  , 

—3  —1 

+  2       +3         +*       4-6  +7 

Qd  ,  I»  ,  S»  ,  S^  ,  and  I  ,  indicates  a  nearly  constant  negative 
error  of  several  units  in  the  atomic  weights  of  these  elements. 
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Comment  upon  the  deviation  of  Y^,  Si«,  and  all  other  elements 
of  doubtful  atomic  weight,  is  unnecessary,  since  their  testimony  is 
of  little  or  no  value  one  way  or  the  other. 

If  we  acknowledge  C/==35,  as  explained  above,  it  will  involve 
changes  in  the  atomic  weights  of  many  other  elements.  For  in- 
stance, according  to  our  best  determinations*  P/  would  then  be 
192.5. 

The  deviation  of  A^  can  be  explained  only  by  acknowledging 
it  to  have  a  maximum,  +3,  in  sylvanite,  (A^A«)2T^3. 

We  have,  including  those  whose  deviation  can  be  explained, 
not  less  than  fifty-Jive  elements  which  bear  testimony  in  favor  of 
the  law ;  five,  M«,  Cu^  Z«,  Cd  and  I«,  which  at  present  seem 
irreconcilable  ;  and  sixteen,  columbium,  decipium,  didymium  y9, 
holmium,  mosandrum,  philippium,  rogerium,  terbium,  thorium, 
thulium,  yttrium  )9,  osmium,  thalliumi  gallium,  praseodym  and 
neodym,  which  cannot  at  present  give  testimony  either  way. 

If  we  include  \n  in  this  list  of  doubtful  elements  there  remain 
only  four  obstinate  ones,  Qu^  M»,  Qd  and  Z/i. 

We  find  additional  proof  of  the  existence  of  negative  valence 
or  "bonds"  in  reactions  involving  oxidation  and  reduction. 

Whenever  metallic  bromides,  iodides,  sulphides,  selenides,  &c., 
are  treated  with  powerful  oxidizing  agents,  such  as  HNO3,  C/, 
HC/O3,  HMwO^,  &c.,  the  first  effect  is  the  separation  of  the  bro- 
mine, iodine,  sulphur  or  selenium  in  the  free  state. 

If  the  oxidizing  agent  is  in  great  excess  and  is  very  powerful,  the 
action  will  not  stop  here,  but  the  free  elements  will  be  further 
oxidized  toHBrOg,  HIO3,  H2SO4,  and  ^^^eO^^  respectively. 
I  say  further  oxidized  because  the  reaction  is  one  of  oxidation 
from  the  beginning.  We  cannot  suppose  that  strong  oxidizing 
agents  always  begin  their  action  by  reducing  non-metallic  ele- 
ments to  the  free  state  and  then  re-oxidizing  them  to  a  higher 
degree.  This  is  contrary  to  all  our  ideas  of  the  nature  of  an  oxi- 
dizing agent. 

Besides,  these  same  oxidizing  agents  never  act  that  way  upon 
metallic  elements.  If  a  metallic  oxide  is  capable  of  being  further 
oxidized,  it  is  never  reduced  during  the  process  to  the  free  state 
by  the  substance  which  increases  its  oxidation.    In  other  words, 


*  Seubert,  Ch*m.  N*ws,  isSS,  pag^  51. 
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all  non-meiallic  elements  in  binary  salts  are  oxidized  to  ternary 
salts  by  passing  through  the  free  state;  while  metallic  {electro- 
positive^ elements  never  pass  through  the  free  state  in  the 
process  of  oxidation.  This  fact  alone  ought  to  suggest  that  the 
elements  which  pass  through  the  free  state  (the  necessary  zero  of 
valence)  change  sign. 

We  find  ample  proof  of  this  in  reactions  involving  oxidation 
and  reduction. 

The  change  of  valence  in  oxidation  can  always  he  measured  by 
the  number  of  atoms  of  O  or  C/,  or  some  equivalent  element 
absorbed.  For  convenience  in  comparison  we  shall  use  the  C/ 
equivalent.    We  find  it  requires 

6C/  equivalents  to  change  bromides  to  bromates, 

iodides  to  iodates, 
chlorides  to  chlorates, 
iodides  to  periodates, 
chlorides  to  perchlorates, 
iodates  to  periodates, 
chlorates  to  perchlorates, 
bromine  to  bromates, 
iodine  to  iodates, 
chlorine  to  chlorates, 
iodine  to  periodates, 
chlorine  to  perchlorates, 
H3AJ  to  H3A5O4, 
HgS^  to  HS^Og, 

H3A5  to  H3AJO3, 

H3S3  to  HS3O2, 
arsenites  to  arsenates, 
antimonites  toantimonates^ 
A5  to  arsenites, 
S^  to  antimonites, 
A5  to  ai  senates, 
S^  to  antimonates, 
sulphides  to  sulphates, 
selenides  to  selenates, 
tellurides  to  tellurates, 
sulphides  to  sulphites. 
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6C/ equivalents  to  change. selenides  to  selenites, 

''  tellurides  to  tellurites, 

^^  sulphites  to  sulphates, 

^'  selenites  to  selenates, 

"  tellurites  to  tellurates* 

"  sulphur  to  sulphites, 

'*  selenium  to  selenites, 

"  tellurium  to  tellurites, 

'^  sulphur  to  sulphates, 

''  selenium  to  selenates, 

*'  tellurium  to  tellurates. 

These  facts  are  too  well  known  to  need  further  authority,  and 
may  be  found  in  the  equations  of  any  treatise  on  chemistry. 

C/,  Br  and  I  are  acknowledged  to  be  monads  in  all  chlorides, 
bromides,  and  iodides ;  pentads  in  all  chlorates,  bromates,  and 
iodates ;  heptads  in  perchlorates  and  periodates.  If  the  valence 
of  C/  is  +  I  'n  chlorides,  +5  in  chlorates,  and  +7  in  perchlo- 
rates, the  dif!erence  between  its  valence  in  chlorides  and  in  chlo- 
rates would  be  4  ;  chlorides  and  perchlorates,  6. 

But  we  find  from  the  above  list  that  these  differences,  as  found 
by  experiment,  are  respectively  6  and  8  instead  of  4  and  6.  We 
are  forced  to  the  conclusion,  therefore,  that  the  valence  of  C/  in 
chlorides  is  not  -f-  i  but  —  i,  which  makes  the  differences  6  and  8 
as  required. 

The  same  is  seen  to  be  true  of  all  the  elements  enumerated 
above. 

What  further  proof  do  we  need  of  the  existence  of  negative 
valence  ? 

The  validity  of  the  hypotheses  and  arguments  given  above  evi- 
dently rests  upon  the  truth  of  the  general  considerations  which 
have  led  to  the  adoption  of  our  present  atomic  weights.  The  con- 
clusion reached  is,  therefore,  an  expression  of  these  considerations. 

-  Borlington,  U.,  Oct.  lO,  1885, 
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Iodine  in  Blowpiping, 

By  H.  A.  Wheeler  and  C.  Lubdekino. 

The  first  application  of  iodine  in  blowpiping  was  made  by  Bun- 
sen  (Ann.  Chem.  &  Pharm.,  vol.  cxxxviii.)  in  1866,  who  used  the 
iodine  as  a  secondary  reagent.  He  first  obtained,  as  is  well  known, 
the  oxide  films  on  a  porcelain  dish  and  then  converts  these  into 
the  iodide  films  by  means  of  hydriodic  acid.  As  a  direct  reagent 
we  find  iodine  first  used  by  von  Kobell  ( Journ.  Prakt.  Chem.,  vol. 
cxii.)  in  1S71,  for  the  detection  of  bismuth  and  lead,  in  the  form 
of  bismuth  flux.*  In  1883  ^^'  ^*  Haanel  (vol.  i.  Proc.  Roy.  Soc. 
Canada)  made  a  great  step  forward  by  using  hydriodic  arid 
directly. 

As  performed  by  Dr.  Haanel,  he  moistens  his  substance  with 
hydriodic  acid  on  a  suitable  support  and  then  gently  heats,  when 
he  obtains  the  volatile  iodides  of  the  more  fusible  metals.  By  this 
direct  application  he  is  able  to  secure  several  new  reactions  in 
addition  to  those  of  Bunsen. 

As  these  iodides  generally  have  very  characteristic  and  striking 
colors,  it  becomes  a  valuable  method  for  distinguishing  as  well  as 
detecting  very  small  quantities  of  these  substances. 

The  hydriodic  acid  is  prepared  by  passing  sulphuretted  hydro- 
gen gas  through  water  having  in  suspension  iodine  in  excess,  ac- 
cording to  the  well  known  method.  If  this  reagent  is  used  on  the 
charcoal  support,  only  partially  satisfactory  results  are  obtained, 
on  account  of  its  almost  absolute  nonconductivity  of  heat,  while 
its  color  not  only  makes  a  poor  background  to  show  off  the  coats, 
but  also  compromises  and  modifies  the  true  tint. 

If,  however,  we  take  thin  tablets  of  plaster  of  paris,  we  have  a 
substance  that  rapidly  chills  and  condenses  the  volatile  iodides, 
while  the  pure  white  background  not  only  shows  the  slightest 
amount  of  coloring  matter,  but  also  shows  it  in  its  true  color. 
These  tablets  are  made  by  pouring  a  thin  mixture  of  plaster  of 
paris  and  water  upon  a  smooth  fiat  surface,  preferably  a  glass  plate. 


*  Bismuth  flax  consists  of  a  mixture  of  equal  parts  of  flowers  of  sulphur  and  iodide  of 
potassium. 
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and  allowing  it  to  set.  Before  perfectly  hard  it  is  cut  into  conve- 
nient pieces,  about  4  inches  long  by  li  wide,  with  a  knife  or  spa- 
tula, cutting  it  while  moist  to  prevent  the  breakage  of  the  sheet  if 
attempted  when  dry.  Before  the  liquid  plaster  is  poured  on  the 
flat  surface,  this  must  be  very  slightly  oiled  to  prevent  adhesion. 
{But  little  oil  should  be  used  lest  the  plaster  turn  black  by  its 
charring.) 

The  substance  is  placed  on  one  end  of  these  tablets,  moistened 
with  a  few  drops  of  the  hydriodic  acid  and  then  gently  heated  in 
the  oxidizing  flame.  It  is  necessary  to  use  the  oxidizing  flame 
to  prevent  the  deposition  of  soot,  which  interferes  and  tends  to 
mask  the  films  if  the  reducing  flame  is  employed. 

The  hydriodic  acid  converts  most  of  the  metals  into  iodides, 
which,  on  account  of  their  volatility,  pass  off  in  vapor  on  heating 
and  are  condensed  as  colored  coats  on  the  further  end  of  the  ta- 
blet. The  beginner  must  not  confound  the  brownish  coat  that 
is  given  off  by  the  decomposition  of  the  hydriodic  acid  itself; 
this  brownish  iodine  coat  will  completely  volatilize  on  standing 
a  few  minutes,  especially  if  breathed  upon. 

The  color  of  the  coats  produced  by  the  different  metals  and  me- 
talloids are  herewith  described. 

COLOB  OF  THB  lODIDB  COATS. 

Arsenic — A  reddish-orange. 

Lead — -A  chrome-yellow. 

Tin — A  brownish-yellow. 

Silver — A  bright  yellow  while  hot;   faint  grayish-yellow  when  cold;   is 
close  to  the  assay. 

Antimony — An  orange- red. 

Mercury — Scarlet  and  yellow,  the  yellow  changing  completely  to  scarlet 
on  standing. 

Selenium — A  reddish-brown. 

Tellurium — A  purplish-brown. 

Bismuth — A  chocolate-brown  fringed  with  red  near  the  assay. 

Cobalt — A  greenish-brown  edged  with  green ;  the  brown  color  is  evanes- 
cent, changing  into  faint  green,  especially  when  breathed  upon. 

Molybdenum — A  deep  ultramarine ;  is  close  to  the  assay,  and  is  the  per- 
manent oxide  M02O5. 

Wolfram — A  faint  greenish-blue ;  is  a  permanent  oxide,  W02O5 ;  is  close 
to  the  assay,  and  is  brought  out  stronger  by  dropping  on  more  acid  . 
after  the  operation. 
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Copper — White. 

Cadmium — White. 

Zinc White ;  is  very  volatile. 

As  the  copper,  cadmium  and  zinc  iodides  are  white,  the  tablet 

should  first  be  coated  with  a  film  of  soot,  by  holding  it  in  a  smoky 

flame,  in  order  to  give  a  black  background  to  show  off  these  white 
coats. 

These  three  white  coats  closely  resemble  one  another  in  their 
properties,  and  in  order  to  distinguish  them  it  is  necessary  to  blow 
on  them  vapors  of  ammonium  sulphide,  when  they  are  converted 
into  their  sulphides,  and  consequently  will  turn  black  in  the  case 
of  copper,  yellow  with  cadmium,  and  remain  white  with  zinc. 
The  copper  iodide  also  gives  the  characteristic  bluish-green  color 
to  the  flame  as  it  passes  off,  so  that  it  can  be  readily  determined 
even  in  the  presence  of  zinc  and  cadmium. 

If  to  the  peculiar  velvety-appearing  chocolate-brown  coating  of 
bismuth  a  drop  of  dilute  ammonia  be  added,  or  ammonia  vapors 
be  blown  over  it,  the  brown  disappears,  leaving  a  brilliant  red 
coat. 

Many  of  these  coats  are  more  or  less  evanescent,  and  disappear 
on  prolonged  exposure  at  ordinary  temperature. 

These  coats  will  be  found  to  be  very  striking  and  characterise 
tic,  and  are  very  delicate,  when  compared  with  the  usual  blow- 
pipe tests.  It  will  be  furthermore  observed  that  we  are  now  able 
to  distinguish  tin  and  zinc  in  the  presence  of  each  other,  which 
has  hitherto  been  impossible  with  the  blowpipe  alone. 

In  the  case  of  complicated  mixtures,  the  above  metals  cannot 
be  satisfactorily  distinguished  from  one  another  by  this  reagent^ 
and  it  will  not  answer  as  a  substitute  for  the  old  method,  that 
necessitates  a  separation  of  them  into  groups.  Bnt  for  individual 
cases  and  confirmatory  tests,  especially  when  delicacy  is  required, 
it  will  be  found  to  be  a  most  valuable  acquisition  to  the  blowpipe 
outfit. 

In  the  course  of  some  experiments  on  these  iodide  reactions  it 
occurred  to  the  writers  that  they  could  be  as  satisfactorily  pro- 
duced by  the  use  of  tincture  of  iodine.  On  following  up  this  idea 
with  a  series  of  tests  it  was  found  that  the  tincture  was  quite  as 
satisfactory  as  thehydriodic  acid,  ^vvftile  it  has  the  great' advantage 
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of  being  a  reagent  that  is  easily  and  cheaply  prepared,  and  does 
not  decompose  on  standing  like  the  hydriodic  acid.  It  is  made 
by  simply  dissolving  the  iodine  in  alcohol  to  saturation. 

Later,  Mr.  P.  Cassamajor  (Chem.  News,  52,  1-2)  showed  that 
silver  iodide,  when  properly  manipulated,  will  also  reproduce  the 
iodide  coats.  While  this  is  a  further  step  in  advance,  in  that  it 
substitutes  a  solid  for  a  liquid  reagent,  which  is  so  very  desirable 
in  blowpiping,  it  requires  careful  manipulation,  and  is  rather  an 
expensive  reagent. 

Further  investigation  by  the  writers  has  shown  that  the  simple 
dry  iodine  scales,  ^s  ordinarily  found  in  the  market,  will  give 
these  reactions  quite  perfectly  if  the  metals  are  present  as  sul- 
phides, while,  if  we  first  mix  the  other  compounds  of  the  metals 
with  flowers  of  sulphur  and  then  add  the  iodine  scales,  we  are 
able  to  bring  out  the  reactions  under  all  circumstances. 

It  suggested  itself  that  a  simple  fusion  be  made  of  this  mixture 
of  sulphur  and  iodine,  thus  obtaining  the  two  elements  thoroughly 
intermixed  in  their  proper  proportions.  Thus  a  brown  mass  re- 
sults of  iodide  of  sulphur,  which,  when  powdered,  does  not 
volatilize  or  decompose  on  exposure,  while  it  is  now  in  very 
convenient  form  for  immediate  use. 

The  proportion  found  to  be  best  adapted  for  general  applica- 
tion was  40  per  cent,  of  iodine  and  60  per  cent,  of  sulphur.  This 
iodide  of  sulphur  is  mixed  iu  excess  with  the  substance  to  be  ex- 
amined and  then  treated  on  one  end  of  the  tablet  with  the  oxidiz- 
ing flame,  when  the  same  results  are  obtained  as  before.  This 
simple  solid  iodide  of  sulphur  gives  the  reactions  with  the  same 
clearness  and  delicacy  as  the  hydriodic  acid.  It  was  by  the  use 
of  the  iodide  of  sulphur  that  the  original  tablets  were  made 
from  which  the  plates  11,  12,  13,  herewith  appended,  were 
prepared. 

On  referring  to  plate  11,  the  mercury  coat  as  shown  is  the 
result  of  standing  several  minutes  ;  when  fresh,  as  first  obtained, 
the  outer  coat  is  yellow,  but  changes  to  red  on  standing. 

On  plate  1 2  is  shown  the  bismuth  coat  before  and  after  treat- 
ment with  ammonia  vapor.  The  lead  coat  on  plate  1 2  is,  per- 
haps, more  generally  a  simple  yellow  than  the  reddish-yellow  as 
represented. 
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On  plate  13  is  shown  the  cadmium  coat  before  and  after  treat- 
ment with  the  vapor  of  ammonic  sulphide.  The  blue  molybde- 
num coat  is  not  an  iodide,  but  the  pentoxide,  and  is  permanent. 
The  coat  as  given  by  the  simple  iodide  of  sulphur  is  also  shown 
(plate  13),  which  for  an  instant  or  so  is  apt  to  mask  the  iodide 
coats,  but  it  disappears  completely  on  a  few  minutes*  ex- 
posure. 

It  will  be  noted,  that  close  to  the  assay  in  the  tablets  illus- 
trated there  is  more  or  less  of  a  black  film,  due  to  the  formation 
of  sulphides  from  the  excess  of  sulphur  that  is  requisite  to  insure 
the  decomposition  of  all  compounds. 

As  one  of  the  most  valuable  features  of  the  blowpipe  outfit  is 
portability,  and  as  liquids  are  most  undesirable  members  in  a 
traveling  outfit,  we  have  now  secured  the  benefit  of  the  very 
delicate  and  valuable  reactions  of  the  iodides  in  this  cheap  and 
simple  reagent. 

Laboratory  Washington  University,  May,  1886. 
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PROCEEDINGS. 


January  7>  1878. 

The  President  in  the  chair.    Twenty-eight  members  present. 

O.  W.  Collet  presented  a  copy  of  Faraday's  Chemical  Manipu- 
lation. 

Mr.  Riley  read  a  paper  on  *'  Water  and  Land  Mites,"  which 
was  referred  to  the  Publication  Committee. 

Mr.  Riley  remarked  also  in  reference  to  the  little  acorn  gall, 
recently  described  by  him  as  ^uercus  glandulus^  that  it  is 
referred  to  by  Mr.  Emerson  in  the  new  edition  of  his  "Trees  and 
Shrubs  of  Massachusetts,"  in  speaking  of  ^aercus  prinoides^  in 
the  following  words :  *'  The  cup  is  often  set  with  several  abor- 
tive acorns,  which  fall  out  when  about  one-fourth  of  an  inch 
long."  This  is  but  a  further  illustration  of  the  fact  that  the  gall 
is  so  very  generally  mistaken  for  an  abortive  acorn  by  otherwise 
excellent  authority. 

Mr.  C.  V.  Riley,  the  retiring  President,  then  delivered  the  fol- 
lowing 

ANNUAL  ADDRESS. 

GeniUmen  and  Fellow- Members  of  the  Academy  : 

Once  more  it  becomes  my  privilege  and  pleasure  to  greet  you  at  the 
dawn  of  a  new  year.  We  commemorate  to-day  the  twenty-second  anni- 
versary of  our  existence  as  an  Academy,  and,  upon  retirin^^  from  the  chair 
with  which  you  have  for  the  second  time  honored  me,  I  am  led,  both  from 
a  sense  of  duty  and  from  precedent,  to  offer  you  a  few  suggestions.  These 
must  take  the  form  of  a  report  rather  than  an  address,  for  I  shall  not  de- 
tain you  by  attempting  to  review  the  general  progress  of  science  during 
the  year  that  has  just  closed,  nor  to  even  mention  some  of  its  salient  feat- 
ures as  I  did  a  year  ago.  I  wish  rather  to  dwell  briefly  on  a  few  local  mat- 
ters that  more  particularly  concern  us. 

MEMBERSHIP. 

We  have  now  1 10  Associate  Members  in  good  standing,  an  increase  of 
one  since  our  last  annual  meeting.  During  the  year  24  new  members  were 
iv — A 


elected,  7  of  whom  have,  however,  nolyet  p>ud  their  Initiation  fee.l 

not.  in  coriiequcnce,  included  in  the  above  eUimate-    We  hive  aUo  i  Lift 

and  143  Corresponding  Members. 


We  lost,  rorlunalclji,  but  about  $15  by  the  failure  of  the  National  State 
Bank  of  Missouri,  with  which  our  Tunds  were  depoBited,  and  the  Treasur- 
er's Report  [hows  Ihat  $547-45  have  been  collected  and  $680.61  paid  out 
The  bulk  of  this  sum  was  for  the  publication  of  our  Transactions,  $100  of 
it  being,  however,  to  the  ArchKological  Section  for  mound  explorations 
Southeast  Missouri.  This  leaves  a  balance  of  but  $j6.J5  in  the  treasury, 
and  there  are  yet  outstanding  bills  of  the  R.  P.  Studlej  Companj,  forpub- 
lishing  Transnclions,  to  the  amount  of  about  $400. 

We  have  so  far  paid  for  the  publication  of  Vol.  III.  of  our  Traneaction*  I 
-without  extraneous  assistance,  the  funds  being  derived  from  the  initimtion 
fees  and  annual  dues.  Our  active  membership  is  very  limited,  but  there 
i«,  fortunately,  a  large  number  who  give  us  their  support  by  the  prompt 
payment  of  their  annual  dues,  and  thus  enable  us  to  continue  publishing. 
The  few  on  whom  the  labor  of  contributing  to  and  preparing  the  Trans> 
actions  directly  falls  have  been  in  the  habit  of  also  partly  defraying  the 
'expense  of  publishing  their  individual  contributions.  I  sincerely  hope 
that  the  balance  now  due  the  publishers  on  Vol.  III.,  just  completed,  will 
at  once  be  made  up  by  volunteer  subscriptioi 

TRAMS  ACTIONS. 

Our  credit,  and  our  existence  even,  outside  of  St.  Louis  depend  almost 
entirely  on  our  published  Transactions  and  the  intrinsic  value  of  thei 
contents.  It  gives  me  great  pleasure,  therefore,  to  be  able  to  announce 
that  we  have  published  No.  4  of  Vol.  III.  during  the  year,  and  have  thus 
just  brought  the  volume  to  a  close.  Aside  from  minor  communications, 
we  have  published  an  elaborate  paper  by  Prof.  Sejffarth  on  the  Theory  of 
the  Moon's  Motions;  one  on  Mound  Exploration  by  Mr.  Croswell;  several 
valuable  Botanical  papers  by  Dr.  Geo.  Engelmann,  and  several  Entomo- 
logical papers. 


ARCB.EOLOGY. 

The  Archieological  Section  has  been  active  during  the  year.  Field 
work  has  been  carried  on  in  Southeast  Missouri,  Northern  Arkansas,  and 
Illinois.  Surveys  have  been  made  of  several  groups  and  photograph* 
obtained  of  the  "  Monks'  Mound  Group"  in  Illinois.  Valuable  additiona 
have  been  made  to  the  collection,  which  consists  now  of  53S  pieces  of  pot- 
tery, 35  skulls,  besides  a  large  number  of  bones,  one  engraved  shell,  and 
many  stone  implements.  The  first  memoir  on  "Missouri  Pottery," richly 
illustrated  with  lithograph  plates,  will  be  ready  for  publication  probably 
early  In  the  spring.  Communications  have  been  established  and  ex- 
changes arranged  with  many  of  the  arch n:o logical  societies  as  well  at  the 
principal  museums  in  this  country  and  some  in  Europe. 
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ence  will  for  the  first  time  meet  in  St.  Louis  —  an  event,  let  Ui  hope,  that 
will  be  fraught  with  beneficial  results  to  science  and  add  to  our  local  inter- 
est in  her  advancement.  It  behooves  ua,  as  an  academy,  to  at  once  take 
steps  to  perfect  the  preliminary  arrangements.  There  should  be  formed 
with  SB  little  delay  as  possible  a  local  committee,  consisting  of  chairman, 
secretary  and  Irensurer,  which  should  enter  into  correspondence  with  the 
Permanent  Secretary  of  the  Association.  Mr.  F.  W,  Putnam  of  Salem,  Mas- 
sachusetts.  A  committee  at  large  of  twenty  or  thirty  prominent  citiiens 
should  also  be  formed  with  sub-committees  on  reception  and  accommoda- 
tion, finance,  excursions  and  railroads.  Aa  an  academy  we  should  feel 
a  certain  responsibility  in  this  work,  and  I  recommend  the  immediate 
appointment  of  a  committee  to  take  this  matter  into  consideration  and 
arrange  with  members  of  the  Historical  Society,  Chamber  of  Commerce, 
Board  of  Public  Schools,  cit^  government,  etc.,  to  call  a  meeting  for  the 
purpose  of  organization.  During  the  patt  ten  years  I  have  attended  no 
meeting  of  tlie  Association  that  has  not  produced  beneficial  results  among 
the  entertainers,  and  let  us  strive  to  make  its  next  meeting  worthy  of  and 
creditable  to  St,  Louis. 


Our  library  annually  increases  with  the  addition  of  valuable  exchanges 
from  scientific  bodies  the  world  over.    It  forms,  indeed,  the  only  extensive 

scientific  librar_y  In  the  city.  Under  these  circumstances  1  regret  very 
much  to  be  unable  to  report  any  more  favorably  than  I  did  a  year  ago  as 
to  the  care  and  condition  of  the  publications  that  have  been  added  during 
the  past  few  years.  Our  present  Librarian  informs  me  that  none  of  the 
accessions  since  October,  1S76,  have  even  been  entered,  so  that  it  is  almost 
impossible  to  consult  any  of  the  more  recent  publications.  There  is  an 
evil  here  that  needs  remedying,  and  it  seems  to  me  that  we  must  go  to  the 

Our  contract  with  the  Public  School  Board  requires  ue  to  do  our  own 
classifying  and  cataloguing,  or,  at  least,  that  it  be  done  under  our  direction  ; 
and  as  a  means  of  accomplishing  this  we  have  been  in  the  habit  of  appoint- 
ing as  our  librarian  the  person  employed  in  like  capacity  by  said  Board. 
It  was  expedient  to  do  so  under  the  circumstances,  and  it  has  been  our  mis- 
fortune that  the  appointees  have  not  sufKciently  appreciated  the  responsi- 
bility and  labor  which  the  acceptance  of  any  position  within  the  gift  of  the 
Academy  necessarily  brings.  The  plan  which  we  have  recently  adopted 
of  placing  the  exchanges  for  the  current  year  in  a  sepaiale  case  on  the  main 
floor  of  the  library  building  will  partially  remove  the  evil  here  referred  to, 
and  I  would  recommend,  for  its  thorough  removal,  that  the  next  Library 
Committee  confer  with  the  Board  of  Public  Schools  with  a  view  to  some 
modification  of  our  agreement  that  will  insure  the  proper  arrangement  and 
care  of  onr  books  and  pamphlets  In  future. 


By  the  terms  of  the  deed,  the  Lucas  lot,  donated   conditionally   I 
Academy  and  to  the  Historical  Society,  virtually  passed  from  our  p 
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ailing.  It  will,  I  think,  be  best  to  form- 
la  the  lot,  and  Ihus  avoid  incurring  a  fruitless 
mphasize  all  that  1  said  a  year  ago  as  to  the  vital 
importance  to  us  of  a  permanent  building  for  our  museum  «nd  librarjt. 

I  would  urge  in  addition  that  a  taste  for  natural  science  is  largely  due, 
'm  any  community,  to  the  stimulus  afforded  and  interest  excited  by  a  mu- 
seum. Our  older  members  are  gradually  passing  away.  Where  are  the 
young  naturaiisls  to  take  their  places?  As  a  city,  St.  Louis  is  lacking  in 
■pecialistb  in  natural  science  to  a  remarkable  degree,  and  we  can  no  longer 
Rnd  among  our  own  members  specialists  enough  to  frame  the  standing 
committees  on  ethnology,  embryology,  comparative  anatomy,  mammal- 
ogj,  ornithology,  ichthyology  and  erpelologj,  geology  and  palieontology, 
chemistry,  etc.  This  state  of  things  would  not  long  exist  with  a  well  kept 
museum  and  library  to  lead  and  encourage  the  youth  so  inclined  into  the 
pleasant,  elevating  and  refining  paths  of  natural  history. 

Early  in  the  year  a  special  meeting  of  some  of  the  members  wai  held) 
to  consider  Che  best  means  of  raising  funds  lor  a  building,  but  all  effbrt 
was  for  the  time  nbandoned  on  account  of  business  depression.  With 
indications  of  improvement  in  this  respect,  with  the  increased  interest 
in  our  work  that  may  be  looked  for  in  the  community  from  the  meeting 
with  us  of  the  American  Association,  the  time  seems  to  me  ripe  for 
renewed  endeavor.  I  have  always  believed  that  with  proper  effort  the  citi- 
zens of  St.  Louis  would  not  remain  blind  to  ourrequiremenls.  Davenport, 
Iowa,  is  ab6ut  to  dedicate  a  building  to  the  service  ol  science,  and  the 
funds  to  erect  it  were  obtained  almost  solely  by  the  persistent  efforts  of  a 
single  lady.  I  would  suggest  the  appointment  of  a  committee  of  fire  or 
ten  members  to  prepare  printed  subscription  blanks,  to  be  headed  by 
subscribers  from  among  our  own  members,  by  means  of  which  to  make  a 


I 


been  expecting  e 
e  wealthy  citize 
ice  and  of  the  aii 


ittl  a 


uffici. 


importance  ol 

generously  help  us  out  of  our  discouraging 

need   hardly   be  looked   for  till   we  hi 

efforts. 


id  hoping  ever  since  we  had  an  orga- 
,  having  a  due  appreciation  of  the 
G  and  objects  of  the  Academy,  would 
al  straits  i  but  such  aid 
itart  through  our  own 


The  meteorological  peculiarities  of  the  year  ha\ 
ing.  While  the  spring  and  summer  throughout 
Valley  was  unusually  wet,  a  very  severe  and  disas 
in  Southern  California,  and  a  less  severe  one  in  Ih 


'  been  somewhat  strik- 
lost  of  the  MissUsippi 
rous  drought  prevailed 
more  northern  titatea 


from  Minnesota  to  the  Atlantic.  The  mean  temperature  at  St.  Loui%  as 
shown  by  Dr.  Engelmann's  records,  has  been  about  the  average  for  forty- 
two  years,  the  lower  temperature  of  nine  months  being  counteracted  by 
the  higher  temperature  of  February,  October  and  December — a  slriking 


^ 


illustration  of  the  greater  value  of 


IB  conveying  useful  informs- 


A 


tion  than  of  mere  averages.    The  month  of  December  was  remarkable  u 

having  a  mean  temperature  of  13.2  degrees  higher  than  (he  average  for 
forly-two  years,  and  4.9  degrees  higher  than  the  next  warmest  ('875)  dur- 
ing that  period.  Dandelions  and  manj^  other  spring  flowers  were  in  bloom 
in  the  woods,  and  it  is  worthy  of  remark  in  this  connection  that  similar 
unBeaBonably  warm  December  weather  obtained  in  England  and  other 
parts  of  Europe. 

The  Weather  Service,  started  the  first  of  last  month  by  one  of  our 
members,  promises  well.  It  is  intended  to  develop  this  weather  service 
into  a  bureau  of  useful  information;  to  train  persons  in  each  county  in 
habits  of  observation,  to  whom  the  entomologist,  botanist,  etc.,  may  look 
for  much  valuable  information.  To  do  all  this  will  require  time  and  a 
great  deal  of  work  on  the  part  of  the  director,.  Prof.  Nipher.  At  the 
central  station,  at  Washington  University,  observations  will  be  made  as 
complete  as  possible,  as  well  on  the  general  meteorology  of  our  State, 
as  on  terrestrial  mngnetlsm  and  atmospheric  electricity,  ozone,  and  sun- 

It  is  now  nearly  twenty-two  years  since  a  few  zealous  citizens  interested 
in  natural  science  met  together  and  organized  this  association,  and  we  may 
well  feel  proud  that  some  of  those  original  founders  of  the  Academy  are 
among  our  most  active  working  members  and  most  constant  attendants  at 
our  meeiings.  At  times,  no  doubt,  well  nigh  discouraged,  these  faithful 
members  have  stood  steadfastly  by  the  Academy  where  so  many  have  for- 
saken it.  May  they  be  inspired  to  continued  aid  by  the  assurance  that,  bb 
time  roils  on  and  the  Academy  grows  in  power  and  usefulness,  their  names 
will  shine  with  still  increasing  lustre,  and  future  members  will  look  back 
with  reverential  .feeling  to  those  who,  by  their  investigations,  their  self- 
sacrifices,  and  their  unswerving  constancy,  did  so  much,  not  only  to  give 
birth  to  the  Academy,  but  to  carry  it  through  the  struggles  of  infancy. 
While  I  have  freely  pointed  out  some  of  the  faults  we  sufier  from  in  the 
hope  that  they  may  be  remedied,  I  by  no  means  forget  that  we  have  much 
to  be  grateful  for.  When  we  recall  some  of  the  dark  years  of  war,  debt, 
and  misfortune— when  we  reflect  that  between  1868  and  :873  we  were  una- 
ble to  publish  anything,  we  may  well  congratulate  ourselves  that  we  are 
progressing,  surely,  if  slowly.  While  the  country  has  passed  through  five 
years  of  unexampled  depression  in  all  departments  of  industry,  the  advance 
of  science  has  not  been  impeded,  and  tlirough  it  all  the  Academy  has  ac- 
complished more  than  during  the  previous  years  of  national  prosperity. 
Two  of  the  most  despotic  nations  of  the  East  have,  during  the  year,  begun, 
and  are  still  carrying  on,  a  cruel  and  devastating  war;  yet  both  France  and 
our  own  country— totbeglory  of  republics  be  it  said— have  peaceably  settled 
civil  strifes  that  threatened  to  end  in  revolution  and  all  its  attendant  car- 
nage and  misery.  The  signs  of  the  times  point  lo  a  returning  period  of 
E  activity  in  this  country,  and  let  us  hope  for  and  work  for  n  share 
n  the  general  prosperity,  that  we  may  leave  to  those  who  come  alter  us 


location  and  eqi 
During  the 


ited  in  public  favor,  and  pcrmanentjj  ei 


r,  official  duties  prevented  my  being  with  you  as  often 
ifiehed ;  and  here  lei  mc  saj  that  the  investigations  i 
the  Rockj  Mountain  locust  scourge  by  the  Commission  appointed  for 
that  purpose,  last  spring,  have  been  fruitful  and  satisfactory  beyond  roy 
moat  ardent  hopes.  Many  mysteries  regarding  it  have  been  fully  cleared 
up,  and  we  have  learned  enough  to  feel  thai  it  is  measurably  within  n 
control.  With  another  year's  investigations  we  shall  be  able  to  ao 
plish  all  that  human  investigatton  can  well  accomplish,  and  be  better  pre- 
pared for  any  future  irruption. 

In  conclusion,  gentlemen,  permit  mc,  in  giving  way  to 
to  sincerely  thank  you  for  the  uniform  indulgence  which  I  have  never  fniled    { 
to  receive  at  your  hands. 


The  Academy  then  listened  to  the  annual 


k 


During  the  year  seven  additional  societies  have  been  added  to  our  I 
cign  exchange  list,  and  four  to  the  horne  list.  The  foreign  list  now  com- 
prises 135  names,  and  the  home  list  107  names.  The  exchanges  we  arc 
annually  receiving  from  all  correspondents,  are  making  a  constant  and 
valuable  addition  to  our  library,  which  at  the  present  time  contains  doubt- 
less the  largest  collection  of  scientific  publications  to  be  found  in  the  Mis- 
sissippi Valley. 

The  list  of  Corresponding  Members  at  the  present  time  comprises  about 
131  names.     Two  names  have  been  added  during  the  past  year. 

The  election  of  officers  for  the  ensuing  year  was  then  held, 
with  the  following  result: 

J^or  President — Geo.  Engelmanu. 
I^'irsi   Vice  President— C.  V.  Riley. 
Second  Vice  PresideniSW&s  Bent. 
Treasure — En  no  Sander. 

Corresponding  Secretary — Nathaniel  Holmes. 
Recording  Secretary — Francis  E.  Nipher. 
Librarian — Fred.  M.  Crunden. 

Curators  —  G.  Hambacli,    Geo.  J.    Engelmann,    Fred.  F. 
Hilder. 

membership. 


January  28. 

The  President,  Dr.  Engelmann,  in  the  chair.  Twelve  mem- 
bers present, 

Dr.  Engelmann  read  the  following  communication  on 

THB    TBMflRATUHB    OF    DECEMBER,     1677. 

The  unuauallj'  warm  weather  a(  last  December  Iiae  attracted  verj'  general 
■ttentioni  and  justly  eo.  Its  mean  temperature  was  at  mj  station  46.8 
degrees,  which  is  13.1  degreefl  higher  than  the  average  (33.6)  of  43  years, 
33.5  degrees  higher  than  the  coldest  December  we  have  had  (23.3  in  1873 
and  :876)  and  4.9  degrees  warmer  than  the  warmest  December  (41,910 
187s)  I  had  before  esperienced  here.  A  singular  coincidence,  if  merely 
coincidence  it  is.  strikes  every  one  here.  Some  of  the  warmest  and  coldest 
Decembers  of  42  years  are  crowded  together  within  the  short  space  of  6 
years,  and  within  the  last  3  years  we  have  had  one  of  the  coldest  between 
two  of  the  warmest  Decembers. 

December  having  been  so  unusually  warm,  what  may  he  inferred  in  re- 
gard  to  the  temperature  of  the  balance  of  the  winter?  In  answer  I  have 
nothing  to  offer  but  the  experience  of  former  years. 

The  last  one  was  the  fourth  December  in  42  years,  the  mean  tempera- 
ture of  which  rose  above  40  degrees.     The  following  table  will  show  the 


temperature  of  the  warm  Decembers  and  of  the  three  succeeding  monlhi 


It  is  here  seen  that,  atler  an  unusually  warm  December,  January  was 
llways  from  nearly  6  to  nearly  9  degrees  warmer  than  the  average ;  Feb- 
ruary was  once  colder,  once  warmer,  and  once  about  equal  to  the  average; 
March  was  once  warmer,  once  colder,  and  once  equal.  We  may  expect 
therefore,  judging  from  past  experience,  a  mild  January  (which  does  not 
mean  that  an  occasional  fall  of  the  thermometer  below  lero  may  not  take 
place),  a  doubtful  February,  and,  if  both  be  mild,  possibly  a  cold  March 
and  a  late  spring. 

Just  as  December  was  so  much  warmer  than  usual,  so  the  vegetation 
became  more  epring-likei  there  were  many  early  blooming  trees  and 
shrubs  —  BO  early,  in  fact,  as  to  threaten  the  destruction  of  their  flower- 
buds. 

Dr.  Engelmann  read  the  following  note  on 


THE   YKtM    1877. 

The  whole  year  1877  hnd  about  ihe  mean  temperature  of  41  ^ears,  vis,, 
55-3  (mean  55.4),  notwithstanding  that  we  had  in  nine  mon the  a  lower 
temperature  than  usual.  January,  April  and  May  were  between  I  and  3 
degrees  BUd  March  nearly  6  degrees  below  the  average.  But  the  three 
warm  months  of  February,  October  and  December  brought  the  average  of 
the  year  up  to  the  normal  point — a  striking  instance,  by  the  way,  how  little 
real  information  mere  averages  give  us  about  meteorological  conditions. 

The  number  of  days  on  which  it  rained,  114,  is  scarcely  more  than  Ihe 
average,  and  the  quantity  of  rain,  37.30  inches,  is  tcGa ;  the  largest  quan- 
tity fell  in  June,  and  next  in  March  and  October  — the  least,  as  "usual,  in 
January  and  February ;  in  all  the  other  nine  months  the  quantity  of  rain 
varied  between  3  and  4  inches. 

Vegetation  was  retarded  nearly  two  weeks  bjlhe  cold  weatherof  spring, 
but  thus  it  happily,  to  a  great  extent,  escaped  injury  by  the  froit,  which 
visited  a  part  of  the  State  in  the  night  of  April  29lh-3olh.  With  the  ex. 
ception  of  this  slight  injury,  the  season  was  an  unusually  favorable  one  <br 
the  agriculturist,  and  as  favorable  also  for  the  health  of  the  people; 
ovring,  no  doubt,  to  the  moderate  degree  of  summer  heat  and  the  pretty 
nniform  distribution  of  rain. 

Mr.  H,  T.  Woodman  of  Dubuque  was  introduced  to  the  Acade- 
my, and  exhibited  the  following  specimens:  i.  Halysites  from 
the  Niagara  group  of  Jones  Co.,  Iowa,  with  rays  well  preserved  ; 
2.  a  specimen  of  coral,  which  on  the  one  side  is  a  Tayei\yavosiies, 
and  on  tlie  other  side  columnaria,  seeming  to  ehow  that  these 
two  corals  are  identical. 

Prof,  W.  B.  Potter  exhibited  a  epeciraen  of  spiegeleisen  from 
the  Vulcan  Iron  Works,  showing  a  large  coating  of  graphitic 
carbon.  Nearly  all  the  fragments  of  spiegeleisen  had  the  same 
coating.  Analysis  showed,  as  was  suspected,  the  presence  of  a 
large  quantity  of  silicon,  i.lSi  percent,  having  been  found.  Prof. 
Potter  remarked  that  he  had  never  before  discovered  more  than 
one-half  per  cent,  of  silicon  in  spiegeleisen.  The  specimens  ana- 
lyzed contained — of  carbon,  4.7  percent,;  of  graphitic  carbpn, 
0.549  P*''  cent. 

Mr.  F.  F.  Hilder  presented  to  the  Academy,  in  behalf  of  Mr. 
H.T.  Woodman,  a  specimen  of  flexible  coral  (^GoTgonia  anceps). 
A  vote  of  thanks  was  tendered  to  Mr.  Woodman. 


February  4,   1878. 

Dr.  G.  Engelmann,  President,  in  the  chair.     Twenty  members 

present. 

Mr,  Collet  .made  some  remarks  on  the  efforts  of  Lord  Bute  to 
domesticate  the  beaver,  and  to  establish,  by  the  exclusion  of  all 
disturbing  agencies,  a  rendezvous  for  wild  animals  and  fowls. 

Dr.  Stevens  presented  for  inspection  several  specimens  of  bone 
phosphates  from  South  Carolina,  and  some  fine  crystals  of  native 
calcium  oxalate. 

Dr.  Engelmann  called  attention  to  Paris  meteorological  records 
of  June  last,  pointing  out  that  in  different  parts  of  the  city  differ- 
ences of  temperature  of  18  dcErees  were  observed. 


fc 


February  iS,   187^. 


The  President  in  the  chair.     Twelve  members  present. 

In  behalf  of  Mr.  Wm.  Einstein,  Dr.  Engelmann  presented  sev- 
eral specimens  of  ore  from  the  silver  mine  in  Madison  Co.,  Mo., 
on  the  St.  Francis  river.  The  specimens  included  syenite  —  in 
which  the  vein  occurs, — wolfram,  pyrite,  and  many  pieces  of 
argentiferous  galeiiite.  The  specimens  were  accompanied  by  a 
diagram  of  the  mine. 

Judge  Holmes  called  the  attention  of  members  lo  the  recent 
work  of  Dr.  Paul  Topinard  on  "Anthropology,"  with  a  Preface 
by  Prof.  Paul  Broca  ;  translated  by  R.  T.  H.  Bartley,  M.D. ;  Lon- 
don, 1S7S. 

This  is  n  highly  important  work.  e>peciall_v  fur  practical  observers,  and 
is  probably  the  best  entatil  summary  of  the  present  stale  of  the  science.  It 
explains  futly  the  modern  methods  or  measurement  as  adopted  by  Dr- 
Broca  and  other  distinguished  anthropologists,  and  must  become  an  indis- 
pensable handbook  for  the  practical  observer. 

As  among  the  more  interesting  conclusions  of  the  learned  author,  I  may 
mention  the  following.  The  Pliocene  man  of  the  flint  implements  of  St. 
Pr£B,  in  France,  hunted  the  EUphai  meridionalis,  the  Rkinoceroi  ttrm- 
ati,  the  Jt.  Merciii.  and  the  R.  Itplorkinas.  At  the  close  of  the  Miocene 
period,  as  shown  by  the  shell-heapB  of  Pouance,  Man  was  in  conflict  with 


.e  MaBtodon  and  Halitherium,  and  possessed  theknowledge  oft 
worked  flints  ofThenny,  found  b/  the  AbbS  Bourgeois,  are  assigned  to  the 
Lower  Miocene,  below  the  La  Beouce  chalk,  Man's  existence,  at  that 
epoch,  "  is  a  clearly  revealed  scienlific  Tact." 

The  Neanderthal  skull  and  the  skulls  of  Canstadt,  Eguisheim.  Brux. 
Denise,  L'Olmo,  and  Clichy,  are  compared,  and  found  to  belong  to  the 
oldest  people,  whose  bonea  have  been  yet  discovered  in  France,  called  the 
Race  of  Camladt.  They  were  both  dolichocephalic  and  platycephalic 
They  exhibit  much  resemblBiice  to  the  skulls  of  the  anthropoid  apes. 
The  superciliary  arches  of  Ihe  Neanderthal  skull  are  said  to  be  ''alto- 
gether simian,"  though  clearly  a  human  skull.  Its  capacity  is  found  to 
be  laoo  cubic  centimetres,  that  of  the  average  European  being  from  1550 
to  l5ooc.c,,  and  that  of  the  Australian  1293  to  i')^7  c.c.  A  jaw  of  this  race 
from  Naulettc  is  prognathous,  but  has  neither  chin  nor  tubercles  gtni. 
This  flat-headed  race  is  supposed  to  have  lived  contemporaneously  with 
other  and  superior  types  as  a  survival  of  an  older  and  inferior  type.  The  J 
author  is  not  prepared  to  say  whether,  on  the  whole,  this  Neanderthal  skull  I 
approaches  nearer  to  man  than  to  the  anthropoid  ape.  ^ 

A  small  number  of  Brachycephals  appeared  in  France  at  the  close  of 
the  Pal  Eolith  ic  epoch.  Next,  there  was  an  invasion  of  DoIichocephaU 
from  the  north,  and  then  of  Brachycephals,  at  the  close  of  the  Polished- 
etone  epoch,  along  both  sides  of  the  Alpine  range,  and  some  mixture  with 


(Opposed  t 


The  author  follows  the  cl 
Families  of  the  Order  Prima: 
Pithecians;  4.  TheCebians: 

He  concludes  that  the  Hur 
of  which  he 


;   formed  the  Celtic  type  of  central 

.Bsification  of  Dr.  Paul  Broca,  making  five 
Es:  I.  Men;  z.  Anthropoid  Apes;  3.  The 
<nd  5.  The  Lemurs. 

,an  Family  is  composed  of  distinct  species, 
three  as  follows : 

I.  Brae hy cephalic,  of  low  stature,  yellowish  skin,  broad  and  flat  face, 
oblique  eyes  with  contracted  eyelids,  hair  scanty,  coarse,  and  (ia 
section)  round, 
n.  Dolichocephalic,  tall  stature,  fair  complexion,  narrow  face,  project- 
ing on  the  median  line ;  hair  abundant,  light  colored,  son.  and 
(in  section)  elliptical. 
III.  More  dolichocephalic,  black  skin,  hair  Bat  and  rolled  into  a  Epiral, 
very  prognathous,  radius  long,  buttocks  prominent,  breast*  (in 
female)  elongated. 
The  Berber  type  is  considered  as  composed  of  a  brown  nutochthonoDS 
groundwork  and  a  mixture  with   northern  blonde  whites,  eastern  Arabs, 
and  southern  negroes;  the  autochthonous  stock  being  probably  the  off- 
spring of  some  more  general  lypes  of  which  we  have  no  knowledge. 

Perhaps  we  might  infer  that  the  author's  view  was,  that  Ihe  brown  typ« 
was  formed  by  an  admixture  of  the  yellow  or  white  with  tile  black  specie*. 
Though  this  may  be  very  possible,  it  would  seem  lo  be  worthy  ofconside- 


I 


ration  that  in  >  general  view  and  in  reference  to  the  geologico-geogniphi- 

cal  distribution  ot  the  human  races,  the  hrown  or  reddish-brown  color 
appear6,'on  the  whole,  to  occupj'  an  area  of  the  globe  lying  between  the 
yellow  and  white  races  on  the  north  and  the  black  race  on  the  south,  in 
respect  of  their  original  habitat.  And  it  would  seem  to  be  probable  that  ft 
brown  type  existed  contemporaneously  with  the  yellow  and  black  types  at 
the  earliest  period  of  the  evolution  of  the  human  races. 

This  matter  of  the  geo I ogico- geographical  distribution,  not  specially 
examined  in  this  work,  would  seem  to  be  of  great  importance.  Geography 
gives  the  distribution  in  space;  geology,  the  distribution  in  time.  They 
are  necessary  coordinates.  Mr.  Wallace  has  made  a  valuable  contribution 
in  reference  to  ail  classes  of  animals  except  Man  ;  the  like  work  ri 
to  be  done  with  regard  to  the  human  races. 


L  ^ 


Dr.  H.  Kinncr  exhibited 
found  in  the  Mississippi  rivt 
be  a  new  species.  This  ide 
animal.  This  decision  was 
remarked  that  it  was  well  k 
fe  history  of  tht 


a  live  specimen  of  Menobranchus, 
■  at  this  place,  and  thought  it  might 
I  was  based  on  the  markings  of  the 
;alled  in  question  by  Mr.  Riley,  who 
lown  that  great  changes  occur  in  the 
The  present  markings  may  change 


for  others,  and  further  observation  would  be  desirable, 
Mr.  H.  W.  Leftingwell  was  elected  to  associate  membership. 


March  4,   18' 


s  referred  to  the  Pub- 


1  American  edition 
2  vols.     Philadei- 


The  President  in  the  chair.     Seventeen  members  present. 

The  Corresponding  Secretary  presented  a  paper  from  Dr. 
Seyffarth  on  Egyptian  Theology,  ■ 
lication  Committee. 

Mr.  Collet  presented  the  Academy  with  a 
of  Weisbaeh's  Mechanics  and  Engineering, 
phia, 

Mr.  J.  A.  Dacus  presented  a  lithograph  received  from  Don 
Antonio  deCorruna,  of  Santo  Domingo,  Chiapas.  The  lithograph 
represents  the  ruins  of  a  vast  palace  at  Xayi,  Chiapas,  Mexico. 
Mr,  Dacus  read,  from  an  accompanying  letter,  of  some  remarka- 
ble discoveries  recently  made  in  this  palace.  In  subterranean 
mbers  of  the  ruins,  a  prodigious  number  of  terra  cotta  tablets 
discovered,  each  eight  inches  long,  six  inches  wide,  and  half 


Mr.  J>  B.  C.  Lucas  presented  a  fragment  of  a  fosBiFl 
on  the  hcHtlwaters  of  tlic  Colorado  river,  in  Texas.     It  ^ 
licved  to  lie  a  portion  of  the  fibula  of  a  large  tertiar)'  s. 

Dr.  EnRclmann  read  the  following.paper,  comparing  the  pres- 
ent tprln^  with  that  of  1842  : 

The  cxtrBordinirilj'  miJd   weather  nf  this  spring,  and  the  consequent.  I 
e»Hy  development  ofvegetntion,  merit  a  thorough  consideration  of  tbete   \ 
phenunienH,  and  ■  i-ompnri»on  with  the  only  other  very  earlj  ipring  ii 
SI.  Loula,  lincc  obiervnlions  have  been  recorded,  that  aT  1S4J. 

The  tempo  rat  11  re  of  March,  1841,  was  5j°,  which  ia  nearly  two  degree*  ] 
liljlhcr  thnn  thai  of  the  past  March,  which  was  S3°'^<  and  nearly  twelve 
degree*  hlghrr  than  the  overage  for  March.  Fet>ruary,  1841,  was  icarcely  1 
warmer  Ihnn  tlie  average,  and  March  was  by  no  means  warm  in  its  Grst  1 
part,  the  temperature  falling  aeveral  degrees  below  the  freezing  point, 
ever^  night,  from  the  nth  to  the  ijlh;  but  from  the  i6th  on  it  began  to 
rise,  reaching  between  70  and  So  degrees  six  limes,  and  between  So  and  86 
five  llniB« :  white  last  March,  my  thermometer  reached  t>etween  76  and  77 
as  the  highest  of  the  month,  only  three  times.  This  accounts  for  the  mai« 
rapid  development  of  vegetation  in  the  latter  half  of  that  month.  The 
shad-btisli  {Amitanekier)  wu*  in  full  bloom  on  the  rocky  slopes  between 
the  Arsenal  and  Carondelct  (where  at  that  time  it  abounded)  on  the  18th. 
On  the  19th  1  recorded  plum  and  peach  trees  in  bloom  in  the  garden*  in 
the  cit^v ;  on  the  following  day  cherry  and  pear  trees  were  noted  in  bloom, 
and  on  the  Jist  the  Rrst  blositoms  were  found  on  the  tu-o  early  apple  Ircea 
In  lilt  blsliop'a  garden,  al  the  comer  of  Walnut  and  Second  streets,  which 
I  used  to  observe  every  jrear  as  among  the  earliest  in  bloom-  On  Marcli 
jAth  the  red>buds  were  seen  in  bloom  in  the  woods;  on  the  next  day,  the 
lilacs  in  the  gardens  showed  the  first  Sowers,  and  on  the  iSth  tlte  apple 
trees  everywhere  in  the  gardens  in  and  about  town  were  recorded  in  (all 
bloom.  On  the  last  day  of  the  month,  lilacs  were  in  flower  in  town,  and 
paw-pawi.  black  and  red  haws  in  the  woodf  around,  oimI  dogwood  bcgn 
to  alkow  Its  oonspicuoui  white  Bower>lihe  involucral  brada. 

It  appear*  that  this  year  we  are  a  few  days  later,  nndmibtedlr  tamet  hf 
the  cootcr  weather  since  the  middle  of  the  ntonth.  tfaoNsb  it  was  iMBr- 
*pcra«ij  wiib  a  tew  warm  days. 

As  it  is,  this  March  and  that  of  1S43  w«ee  the  ool;  March  hmoUm  in  (S 
t««ni  in  which  the  tcmpnature  roa«  to  tnote  than  $0  ikgreea.  a*d  da«ta( 
which  tiM  peach  Iit««  paawj  their  tk  ' 
UlMB  befan  to  bloom. 

L«l  »  now  look  aX   the  noonth  of  April,  iS(3.  s 
UbkL.    Its  mean  teaafetatwe  w««  6j*,  betag  t 
kevnfv,  a*d  altfaomh  «*  hair«  bad  aeteeal  at  wvw  Afeilfc  ta  ■ 
th«  wgelatiow  mmke  aach  rapid  pncre**.  owing  K 
I  wBI  Ml.*  axnie  thai  mj  iKMei  pews*  aaa 


been  in  bloom  on  the  ^th,  i 


rhilli 


d  the 


hich« 


s  thar 


in  full  leafon  the  6th.     Dogwood 
fireC  acacias  bloomed  on  the   I  tth 
the  14th.   On  the^jd  thegitrden 
Bpecies,  the  summer  grape, 


[uinceB  on  the  jth,  oak  and  hickorj  o 
e  then  more  abunda.nt  in  our  streets 

a«  in  its  fullest  glorj  on  the'7th.  The 
id  their  gcnerol  blooming  occurred  on 
roses  began  to  flower,  and  our  latest  grape 
then  in  full  bloom.  The  first  atrawbcr- 
s  (wild  ones)  appeared  in  the  market  on  the  last  day  of  the  month.  On 
the  ist  of  May  I  noticed  green  peas  in  the  market,  hut  on  the  4th  we  had 
in  open  places  out  of  town  some  while  froet  and  thin  ice,  which,  though  it 
did  not  injure  the  fruit  hereabouts,  did  some  damage  to  tender  garden 
vegetables,  such  as  beans,  cucumbers,  and  potatoes.  The  first  ripe  cher- 
ries were  seen  [n  market  on  the  13th,  and  the  early  catalpa  bloomed  (again 
in  the  bishop's  garden)  on  the  14th. 

I  find  in  my  records  a  memorandum  that  on  June  iith  snow  and  ice 
were  seen  in  many  parts  of  New  York  and  Pennsylvania.  With  us  the 
temperature  of  May  was  an  average  one,  and  that  of  June  several  degreei 


The  succeeding  year,  1843,  > 
observed  here,  and  though  the 
means  very  cold,  and  was  evei 
were  so  cold  that  spring  did  ni 


BE  one  of  the  eight  coolest  years  I  have 
rinter  until  the  end  of  January  was  by  no 
above  the  average,  February  and  March 
t  open   until  about  a  month  later  than  in 


1643,  the  elm  not  blooming  before  the  middle  of  April,  peach  trees  before 
the  ijth,  apple  trees  before  the  beginning  of  May,  and  acacias  together 
with  the  first  rosea  not  until  May  lid — all  about  one  month  later  than  in 
the  preceding  year.  These,  then,  are  about  the  limits  of  our  earliest  and 
of  our  latest  springs,  and  the  others  range  between  those  limits. 

Dr.  Engelmann  also  laid  before  the  Academy  a  plate,  showing 
several  species  of  tulips,  mostly  natives  of  Asia,  which  are  being 

introduced  into  English  gardens. 


Ap;-l  15, 


I  the  chair.    Eleven  members 


I>r.  Engelmann,  President, 
present. 

Mr.  Nipher  referred  to  a  simple  method  by  which  Prof.  C.  A. 
Smith  of  Washington  University  had  determined  the  velocity  of 
falling  rain-drops.  In  the  case  examined,  large  drops  were 
falling  vertically.  Riding  rapidly  in  a  horse-car,  the  drops  ap- 
peared falling  in  inclined  paths  —  the  effect  of  aberration.  It 
was  only  necessary  to  measure,  on  the  vertical  and  horizontal 


edges  of  the  car  window,  the  lengths,  whicK  determined  the  angle 
of  slant,  and  to  determine  the  velocity  of  the  car.  The  velocity 
of  the  drops  proved  to  be  about  14  ft,  per  second,  the  speed  of 
the  car  being  about  iz  ft.  per  second. 

J.  Cochrane,  of  Havana,  Ills.,  was  elected  to  correspondit^ 
membership,  and  Prof.  J.  K.  Rees,  Robert  Benecke,  aad  Hciuy 
Michel,  were  elected  to  associate  membership.  , 


May  6,   1878. 

C.  y.  Riley,  Vice  President,  in  the  chair.  Nine  members 
present. 

Mr.  Nipher  made  a  communication  on  the  distribution  of  rain- 
fall in  the  State. 

The  Secretary  presented,  on  behalf  of  Mr.J.  A.  Dacus,  a  paper, 
entitled  "  The  Zoqiie,  the  Language  of  Santa  Maria  de  Chima- 
lapa,  in  the  State  of  Chiapas,  in  the  Republic  of  Mexico,"  trans- 
lated from  a  Spanish  MS.  by  Seflor  Don  Antonio  de  Coruna, 
by  Joseph  A.  Dacus,  Ph.D. 

Mr.  Ernst  Olshausen  was  elected  to  associate  membership. 


May  20,    1878. 

Dr.  Engeimannn,  President,  in  the  chair.  Twelve  members 
present. 

Mr.  C.  Crosswell  read  a  paper  on  "Symbolism,"  followed  by 
another  on  "  The  Sun-god  of  the  Mound-builders."  Mr.  Cross- 
well  pointed  out  similarities  between  the  decorative  forms  on 
mound  relics  and  those  of  ancient  races  of  the  old  world,  and 
argued  a  unity  of  origin. 

Judge  Holmes  urged  that  the  same  decoration  might  originate 
independently  in  different  nations,  just  as  urrow-beads  of  stone 
are  produced  all  over  the  world  at  certain  stages  of  development, 
and  that,  in  accounting  for  the  presence  of  man  on  this  continent, 
we  must  go  back  in  geological  time  to  a  period  when  the  configu- 
ration of  the  continent  was  quite  different  from  what  it  is  now. 


notes  on  tlie  different 
recorded  in  vol.  ii.  of 
>t  improper  to  submit 


Mr.  Nipher  stated  that  those  who  have  examined  the  subject, 

claim  that  the  arrangement  of  the  muscles  which  move  the  eye, 
the  anatomical  and  mechanical  arrangement  of  the  arm,  the  ver- 
tical position  of  the  human  body  and  of  tree  trunks,  with  many 
similar  things,  have  great  influence  in  determining  the  form  of 
decoration,  predisposing  all  human  beings  to  draw  certain  tines. 
Mr.  Ciosswell's  papers  were  referred  to  the  Pub.  Committee- 
Mr.  Geo.  C.  Pratt  read  a  communication  on  the  stage  of  the 
Missouri  River  during  the  years  1853-55  ■ 

Having  read  with  much  interest  Dr.Engelmann 
stages  of  water  in  the  MiseiEsippi  River  at  St.  Loui 
the  Transacliona  of  this  Society,  I  have  thought  it 
the  results  of  some  observations  of  certain  sta^s  of  the  Mi 
the  City  of  Jeflerson.  These  observations  were  made  by  myself  while  in 
charge  of  the  construction  of  a  part  of  the  Missouri  Pacific  Railroad;  Ehej 
cover  a  period  of  two  years,  extending  from  July,  1853,  to  July,  1855,  and 
were  made  with  reference  to  a  comparison  with  the  high  waler  of  (844. 
This  last  point  was  ascertained  approximately  by  the  rememtiered  nearness 
of  its  approach  to  the  top  of  the  pavement  in  front  of  the  old  hotel  at  the 
steamboat  landing  of  that  day,  and  accurately  by  a  mark  made  at  the  time 
of  the  high  water  with  black  paint  on  the  perpendicular  face  of  the  rock 
bluff  between  the  capital  building  and  the  river  by  a  gentleman  who  went 
out  in  a  boat  with  11  brush  and  paint-pot  for  that  purpose.  This  mark  was 
seen  by  me  in  1855,  and  its  elevation  taken  with  reference  to  a  permanent 
point  adopted  as  the  base  from  which  all  the  observations  were  made,  and 
was  about  one  foot  betow  the  present  grade  of  the  railroad  at  that  point. 
The  lowest  stage  of  water  found  during  the  two  years  occurred  Feb.  ist, 
1855,  which  stage  was  regarded  by  observers  of  the  river  as  exceedingly 
low.  and  is  taken  as  the  base  of  the  following  table  showing  the  relative 
height  of  water  at  the  dates  given,  viz. : 

July  {flood  of),  1844. 

1853 
Oct.  I,  ■• 
Nov.  I,      " 
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December  2,  1878- 

Dr.  Forbes  in  the  chair.     Eleven  members  present. 

Mr.  Ni.pher  made  a  few  remarks  on  the  earthquake  of  Novem- 


:ad  the  following  note  upon  the 


Judge  Holn 


In  the  "Anales  del  Museo  Nacional  de  Mexico"  (t.  i.  2,  p.  79),  Seiiar 
G.  Mendoza  instilutea  a  comparison  between  numerous  words  of  the 
Sanscrit  and  Nahuntl  languages,  and  points  out  in  them  a  striking  iden- 
titj  of  sound  and  sense,  from  which  he  infers  some  former  connection 
between  the  two  peoples.  He  suggests  two  different  routes  of  migration 
b^  which  such  a  connection  may  be  explained :  i.  By  means  of  some 
tropical  extension  of  the  continent  in  the  first  stages  of  the  Quaternary 
epoch,  whereby  a  Sanscrit- speaking  people  may  have  reached  Mexico; 
and  3.  An  eastward  migration  of  the  progenitors  of  the  Tollecs,  Olmecs, 
and  Aztecs,  from  the  banks  of  the  Ganges  and  the  Indus,  across  the 
Himalayas,  and  over  the  plateaus  of  Thibet,  the  deserts  of  Mongolia. 
and  the  frozen  regions  of  Siberia,  to  Behring's  Straits,  and  thence  by 
Alaska  to  Meiieo.  And  he  refers  to  the  Puratnna  Sastra,  which  relates, 
that,  lome  levm  tiauiaad years  it/ore,  a  prince  Yodah  descended  with 
his  people  from  the  Himalayas  ta  attach  Asgarta,  the  rich  capital  of  India, 
and  that,  in  consequence  of  religious  wars  following,  there  were  large  mi- 
grations of  persecuted  people  to  distant  regions;  and  among  them  (he 
supposes)  may  have  been  the  progenitors  of  the  men  who  spoke  the 
Nahuatl  tongue  in  Mexico :  and  so  the  identities  with  the  idiom  of  the 
Brahmana  would  be  explained. 


There  are  some  serious  objections 
peoples  belonged  originally  to  the 
traced  to  the  headwaters  of  the  Oxi 
Caspian  Sea,  north  of  the  Himalaya 
the  Indus  and  Ganges  were  a  brni 
cendedfrom   that  original  centre  of 


.0  this  theorj.  The  Aryan- speaking 
white  race,  whose  centre  of  origin  is 
s  and  JpxartEs  in  the  basin  of  the 
.  The  Sanscrit-speaking  Aryans  of 
;h  of  that  same  white  race,  and  de- 
irigin,  southward,  into  the  valleys  of 
date  preceding  the  westward  migrations  of  the  Indo- 
Germanic  peoples  from  the  same  original  centre.  This  is  the  result  of  all 
philological  and  historical  investigation  hitherto.  The  Chevalier  Bunsen 
places  the  date  ofthis  white  Aryan  race,  in  that  common  centre  of  origin, 
at  a  period  at  least  10,000  years  ago.  The  Sanscrit  form  of  the  language 
lived  its  developement  in  the  valley  of  the  Ganges  and  the  Indus. 
The  identities  found  in  the  Nahuatl  might  possibly  show  a  derivation 
direct  from  the  original  form  of  the  Aryan  speech  as  it  existed,  primc- 
vally,  in  the  earliest  centre  of  origin  rather  than  directly  from  the 
branch  in  India.  This  supposition  would  involve  a  migra- 
only  from   the  basin  of  the  Caspian  across  Mongolia  to  Behring's 


0  Mexico  from 

igin ;  and  they 

tantly  waa- 

1  conquest, 

1  from  any  place 


xxui 

Straits:  a  migration  from  the  Ganges  over  the  Himalayas  and  the  high 
plateaus  of  Thibet  into  Mongolia  would  seetn  to  present  insuperable  diffi- 
culties. The  supposition  of  casual  wanderings  of  any  individuals,  or  tribes, 
of  the  Sanscrit-fpeaking  Aryans  of  the  Ganges,  through  China  loBehr- 
ing'sStraits,  or  by  thedriftingBof  boats  across  the  Pacific  from  the  wasts 
of  Asia  to  Central  America  or  Mexico,  within  the  period  of  the  Aryan 
occupation  of  the  banks  of  that  river,  would  seera  to  be  equally  impracti- 
cable-, though  such  drinings  from  the  coasts  of  Eastern  Asia  have  un- 
doubtedly taken  place  at  different  periods.  The  language,  thus  carried, 
would  be  Malayan,  or  Chinese,  or  Japanese,  and  not  Aryan,  though  it 
would  be  still  possible,  perhaps,  that  some  few  words  of  Sanscrit  origin 
might  have  been  mixed  with  some  language  of  the  eastern  coasts.  This 
theory  might  explain  the  presence  of  some  lew  Sanscrit  words  in  the 
Nahuatl  of  Mexico,  without  reaching.back  at  all  to  the  lir^t  origin  of  the 
Mexican  peoples,  or  to  the.HrEt  migration  of  the  Nahuatl-speaking  tribes 

The  traditions  of  Ihc  Aztecs  to  the  effect  thai  they  cnme  1 
the  north  are  too  recent  to  throw  any  light  on  their  actual  oi 
are  sufficiently  explained  by  the  local  migrations  of  the  c 
dering  American  tribes  in  times  shortly  preceding  the  Spar 
and,  if  true,  they  do  not  require  us  to  suppose  a  migratio 
farther  north  than  the  valley  of  the  Gila  river,  where  very  a 
of  human  habitation  have  been  round;  besides,  that  the  recent  researches 
of  Bancroft  and  others  would  rather  indicate  that  the  Nahu  alt -speaking 
Mexicans  really  came  into  Mexico  from  the  direction  of  Central  America, 

Seflor  Mendoza  places  the  time  of  the  supposed  migration  of  his  San- 
scrit-speaking progenitors  of  the  Nahuatl  people  in  the  early  stages  of  the 
Quaternary  epoch.  Before  (his  epoch,  the  land  connection  beiween  the 
two  continents  at  Behring's  Straits  had  been  cut  off  by  the  sinking  of  the 
land ;  and  the  supposed  route  of  migration,  either  from  the  banks  of  the 
Ganges,  or  from  tiie  basin  of  the  Caspian  Sea,  for  such  Sanscrit- speaking 
progenitors,  by  this  northern  circuit,  and  through  the  regions  of  intense 
cold,  and  within  any  period  that  can  be  allowable  for  the  antiquity  of  the 
Aryan  speech  at  all,  would  seem  to  be  inadmissible  in  the  present  state  of 
our  knowledge. 

Then  as  to  the  other  hypothesis  of  a  tropical  land  connection  of  the 
continents,  geological  considerations  preclude  the  supposition  of  such  a 
land  connection  since  the  Miocene-Tertiary  period,  and  certainly  within 
any  period  than  can  be  allowed  for  the  antiquity  of  the  Aryan  language. 
,  But  as  late  as  the  Pliocene  period  (as  Mr.  Wallace  and  Prof.  Marsh  have 
noticed)  there  was  a  land  connection  across  Behring's  Straits,  when  cli- 
mates were  warm  even  in  that  high  latitude;  and  there  was  then,  in  all 
probability,  a  further  extension  eastward  of  the  shores  of  the  Asiatic  con- 
tinent, affording  an  easy  passage  along  the  coasts  of  Asia  from  the  Malayan 
peninsula  by  continuous  land  in  the  direction  of  Japan  and  the  Aleutian 
Islands  to  North  America,     And  there  can  be  little  room  for  doubt,  now. 


r 


that  this  was  the  principal  route  by  which  the  brown  or  reddish-browa 
race  of  Southern  Asia,  epeaking  non-Aryan  languages,  f!rEt  reached  the 
continent  of  America,  and  thuE  became  the  progenitors  of  all  the  Ameri- 
can  Indian  populations.  The  existence  of  human  remains  in  the  Pliocene 
deposits  of  California  is  well  established  by  geological  evidences.  But  it 
is  not  possible  to  suppose  that  any  form  of  the  Arvnn  speech  had  theo 
come  into  existence.  Nor  is  it  at  all  probable  that  anj  recognizable  form 
of  Aryan  speech,  and  much  less  the  Sanscrit,  could  have  eiciated  in  the 
early  stagee  of  the  Quaternarj  epoch. 

It  would  seem  to  follow  from  these  considerations,  that  any  traces  of 
identity  between  Snnscrit  and  Nahuatl  words  that  raaj  really  exist  must 
be  due  to  infiltrations,  at  a  comparatively  recent  date,  through  casual 
wanderers  by  sea  or  lund,  who  may  have  become  commingled  with  the 
aboriginal  native  tribes;  but  that  for  the  origin  of  the  American  popula- 
tions, in  respect  of  both  race  and  language,  we  must  go  back  to  a  much 
older  epoch. 

Mr.  W.  T.  Harris  spoke  at  some  length  on  the  subject  treated 
by  Judge  Holmes,  remarking  that  no  evidence  of  such  a  migra- 
tion is  found  in  any  of  tlie  writings  of  the  Asiatic  nations. 


December  15,   1878. 

Dr.  Forbes  in  the  chair.     Thirteen  members  present. 

The  Corresponding  Secretary  read  a  letter  from  J.  S.  Weston, 
of  Rockwood,  Ills.,  describing  carved  human  footprints  in  a  sand- 
stone boulder  near  that  place.  The  tracks  are  twelve  incheB  in 
length,  the  great  toe  standing  out  at  a  consideriible  angle  from  the 
Qthers.  Judge  Holmes  remarked  that,  although  such  cases  were 
not  unusual,  it  would  be  of  interest  to  secure  full  descriptions  of 
the  tracks. 

Dr.  Hugo  Auler  was  elected  to  associate  membership. 


1 


yanuary  6,   1879. 
Hon.  A.  Todd  in  the  chair.     Nine  membirs  present, 
The  Corresponding  Secretary    read   the   following  letter  from 
Professor  Gustavus  Seyfiiirih : 


NA-tHANiai.  Holmes,  A.M., 

Corresp.  Secrttary  of  tie  Academy  ef  Scitnce,  of  St.  Loins,  Mo, 

Dear  Sir  r  —  My  Chronology  of  the  Ancient  Eclipses,  and  approximate 
Corrections  of  Ihe  actual  Theory  of  the  Moon's  Motions,  published  in  the 
Tranaaclionsofour  scientific  Academy  (vol,  iii.  pp..  401-530),  being  known, 
it  will  interest  you  that  a  distinguished  asti'onomer  of  our  country  is  just 
now  occupied  with  constructing  new  Lunar  Tables.  Of  course,  since  those 
of  Hansen,  presumed  to  be  correct  for  all  time  to  come,  commenced  after 
twenty  years  to  disagree  with  the  motionH  of  the  heavenly  bodies,  the  re- 
placing of  them  with  better  ones  could  not  be  deferred  longer.  It  is  Simon 
Newcomb,  Prof.  U.S.  Navy,  who,  at  present,  aims  to  establish  finally  per- 
fect Lunar  Tables,  as  we  learn  from  his  "Researches  on  the  Motion  of 
the  Moon,  made  at  the  U.  S.  Naval  Observatory,  Washington,  Part  I.— 
Reduction  and  Discussion  of  Observations  of  the  Moon  before  1750.  Wash- 
ington, 187S."  Jn  this  very  valuable  workofjSopages  in  quarto,  the  learned 
author  first  specifies  the  auiiliaries  by  which  he  hopes  to  solve  the  great 
problem.  Concerning  Ihe  latter,  it  is  true.  Prof.  Newcomb  recurs  to  a  great 
many  observations,  formerly  unknown  or  totally  forgotten;  but,  on  the  other 
hand,  he  neglects  the  most  important  expedients,  and  relies  on  ancient 
eclipses  totally  wrong.  Since  the  matter  is  of  great  influence;  since  I  have 
discussed,  though  popularly,  the  same  question  in  different  works  subse- 
quent to  my  "  Chronologia  Sacra,"  and  since  my  hand  is  responsible  for 


against  the  propagation  of  scientific  falsehoods,— your 
ill  certainly  allow  me  10  display  the  reasons  which  both 
believing  that  Prof.  Newcomb  will,  in  the  usual  way, 
,d,  and  convince  me  that  his  new  Tables  will,  afler  twenty 
contradict  the  observers  as  much  as  Danioiseau's  Tables 
and  those  of  Hansen  in  TS76. 

ipt  observations  preserved  in  the  observa- 
ig,  Petersburg,  Pulkowa, 
ro  itnd  Bagdad,  are,  a.s  it 
of  the  moon,  her  nodes 
Babylonian  and  Chinese 


L 


neglecting  I 

prevent  me  from 
accomplish  the  ei 

did  in  a.d.  tS^i, 

In  the  first  pis 
tories  of  Paris,  Luxemburg,  Greenwich,  Danj 
etc.,  and  the  observations  of  the  A^abians  of  Ca 
appears  to  me,  too  modern  for  fixing  the  plncci 
and  apsides,  on  account  of  the  Roman,  Greek, 
eclipses  being  1,000,  even  4,000,  years  older.  Suppose  thOEse  observations, 
made  from  A.D.  700  to  1750  without  chronometers  and  telescopes,  to  con- 
tain defects  of  a  few  seconds  concerning  the  times  and  magnitudes  of  the 
respective  eclipses,  what  then  ? — Since  these  trifling  errors  increase  rapidly 
backward  according  to  the  squares  of  times,  it  is  evident  that  the  aforesaid 
rather  modern  observations  are  not  al  all  adapted  to  fix  the  secular  mean 
motion  of  the  moon,  or  her  secular  accelerations,  since  the  epoch  30DO  B.C. 

Further,  all  aslronomers  maintain  that  the  accelerations  of  the  moon, 
her  nodes  and  apsides,  are  periodical  only,  and  that  they  are  effected  by 
the  planets  next  to  our  globe,  namely,  by  an  unknown  combined  revolving 
period  of  them,  This  long  period,  first  discovered  in  my  ''Chronologia 
Sacra,"  1846,  consists  of  2146  Julian  years,  during  which  Saturn  performed 
74  revolutions,  Jupiter  170,  Mars  67  of  3J  years  each,  Venus  268  of  8 years 


i  the  principal  route  by  which  the  brown  or  r 
race  of  Southern  Asia,  speaking  non-Aryan  languages,  first  reached  the 
continent  of  America,  and  thus  became  the  progenitors  of  all  the  Ameri- 
can Indian  popuIationB.  The  existence  of  human  remains  in  the  Pliocene 
deposits  of  California  is  well  established  by  geological  evidences.  But  it 
is  not  possible  to  suppose  that  any  form  of  the  Aryan  speech  had  then 
come  into  existence.  Nor  is  it  at  all  probable  that  anj'  recognizable  form 
of  Aryan  speech,  and  much  less  the  Sanscrit,  could  have  existed  in  the 
early  stages  of  the  Quaternary  epoch.  i 

It  would  eeem  to  follow  from  these  considerations,  that  any  traces  of  1 
identity  between  Sanscrit  and  Nahuatl  words  that  may  really  exist  must 
be  due  to  intiltrations,  at  a  comparatively  recent  date,  through  casual 
wanderers  by  sea  or  land,  who  may  have  become  commingled  with  the 
aboriginal  native  tribes;  but  that  for  the  origin  of  the  American  popula- 
tions, in  respect  of  both  race  and  language,  we  must  go  back  to  a  much 
older  epoch. 

Mr.  W.  T.  Harris  spoke  at  some  length  on  ihe  subject  treated  | 
by  Judge  Holmes,  remarking  that  no  evidence  of  such  a  migra- 
tion is  found  in  any  of  the  writings  of  the  Asiatic  nations. 


December  15,   1878. 

Dr.  Forbes  in  the  chair.     Thirteen  members  present. 

The  Corresponding  Secretary  read  a  letter  from  J.  S.  WestoUi 
of  Rockwood,  Ills.,  describing  carved  human  footprints  in  a  sand- 
stone  boulder  near  that  place.  The  tracks  are  twelve  inches  in 
length,  the  great  toe  standing  out  at  a  considerable  angle  from  the 
others.  Judge  Holmes  remarked  that,  although  such  cases  were 
not  unusual,  it  would  be  of  interest  to  secure  full  descriptions  of  J 
the  tracks. 

Dr.  Hugo  Auler  was  elected  to  associate  membership. 


fanuary  6,  1879. 
A.  Todd  in  the  chair.     Nine  members  present. 
The  Corresponding  Secretary   read   the   following  letter  from 


Professor  Gustavus  SeyfTarth ; 


Nathaniel  Holmes,  A.M., 

Corresp.  Secrtlary  of  ike  Academy  of  Scituce.  of  Si.  Lohi's,  Mo. 

Dear  Siri^Mv  Chronologj-  of  the  Ancient  Eclipses,  and  approximate 
Correctjone  of  the  actual  Theorj  of  the  Moon's  Motions,  published  in  the 
Trantactionsofour  scientific  Academj-  (vol.  iii.  pp,  401-530),  being  known, 
it  will  intercEt  yoa  that  a  distinguished  astronomer  of  our  country  is  just 
now  occupied  with  constructing  new  Lunar  Tables.  Of  course,  since  those 
of  Hansen,  presumed  to  be  correct  for  all  time  to  come,  commenced  nfler 
twenty  years  to  disagree  with  the  motions  of  the  heavenly  bodies,  the  re- 
placing of  them  with  better  ones  could  not  be  deferred  longer.  It  is  Simon 
Newcomb,  Prof.  U.S.  Navy,  who,  at  present,  aims  to  establish  finally  per- 
fect Lunar  Tables,  as  we  learn  from  his  "  Researches  on  the  Motion  of 
the  Moon,  made  at  the  U.  S.  Naval  Observatory.  Washington.  Part  L — 
Reduction  and  Discussion  of  Observations  of  the  Moon  before  1750.  Wash- 
ington, 1S78."  In  this  very  valuable  work  of  2S0  pages  in  quarto,  the  learned 
author  first  specifies  the  auxiliaries  by  which  he  hopes  to  solve  the  great 
problem.  Concerning  the  latter,  it  is  true,  Prof.  Newcomb  recurs  to  a  great 
many  observations,  formerly  unknown  or  totally  forgotten;  but,  on  the  other 
hand,  he  neglects  the  most  important  expedients,  and  relies  on  ancient 
eclipses  totally  wrong.  Since  the  niBtter  isof  great  influence;  since  I  have 
discussed,  though  popularly,  the  same  question  in  different  works  subse- 
quent to  my  "  Chronologin  Sacra,"  and  since  my  hand  is  responsible  for 
neglecting  to  warn  against  the  propagation  of  scientific  falsehoods, — your 
love  of  science  will  certainly  allow  me  to  display  the  reasons  which  both 
prevent  me  from  believing  that  Prof.  Newcomb  will,  in  the  usual  way, 
accompiish  the  end,  and  convince  me  that  his  new  Tables  will,  afier  twenty 
years,  turn  out  to  contradict  the  observers  as  much  as  Damoiseau's  Tables 
did  in  a.d.  iSst,  and  those  of  Hansen  in  1876. 

In  the  first  place,  the  manuscript  observations  preserved  in  the  observa- 
tories of  Paris,  Luxemburg,  Greenwich,  Danzig,  Petersburg,  Pulkowa, 
etc.,  and  the  observations  of  the  AVabians  of  Cairo  and  Bagdad,  are,  as  it 
appears  to  me,  too  modern  for  fixing  the  places  of  the  moon,  her  nodes 
and  apsides,  on  account  of  the  Roman,  Greek,  Babylonian  and  Chinese 
eclipses  being  1,000,  even  4,000,  years  older.  Suppose  those  observations, 
made  from  A.D.  700  to  1750  without  chronometers  and  leleBcopes,  to  con* 
tain  defects  of  a  few  seconds  concerning  the  times  and  magnitudes  of  the 
respective  eclipses,  what  then.' — Since  these  trifling  errors  increase  rapidly 
backward  according  to  the  squares  of  times,  it  is  evident  that  the  aforesaid 
rather  modern  observations  are  not  at  all  adapted  to  fix  the  secular  mean 
motion  of  the  moon,  or  her  secular  accelerations,  since  the  epoch  3000  B.C. 

Further,  all  astronomers  maintain  that  the  accelerations  of  the  moon, 
her  nodes  and  apsides,  are  periodical  only,  and  that  they  are  elFecled  by 
the  planets  next  to  our  globe,  namely,  by  an  unknown  combined  revolving 
period  of  them.  This  long  period,  first  discovered  in  my  "  Chronologi* 
Sacra,"  1346,  consists  of  1146  Julian  years,  during  which  Saturn  performed 
74  revolutions,  Jupiter  170,  Mars  67  of  33  years  each,  Venus  :68  of  Syears 


each.  Mercury  i68  of  13  jears  each,  and  the  Moon  113  of  19  jeta  each, 
the  fractione  being  neglected.  On  a  certain  day  of  this  period,  tlie  planets, 
inclusive  of  the  Moon  nnd  the  Sun,  occupied  the  tanie  sign  of  the  Zodiac, 
and,  1071  years  later,  the  same  planela  were  united  in  the  opposite  sign. 
These  combined  attractive  ponera  may  perhaps  have  caused  the  acceleta- 
lion  and  retardation  of  the  moon,  each  lasting  1072  yenrs.  By  the  way, 
during  3146  years  the  fixed  stars  proceed  nearly  30°,  a  whole  sign  of  the 
Zodiac.  This  important  combined  planetary  period  is  not  mentioned  by 
Prof.  Newcomb. 

Furthermore,  the  latter  makes  the  oldereclipses  in  Ptolemy's  Almagest, 
as  computed  by  Harlwich  according  to  Hansen's  Lunar  Tables  (Aslrono- 
miache  Nachricten,  i860,  n.  1241),  the  groundwork  of  his  new  Tables,  the 
ItrmiHUS  a  quo.    But  Ptolemy's  eclipses  are  linked  lo  Ptolemy's  Historical 
Canon,  which  does  not  contain  one  correct  date  prior  to  A.o.  80,  as  has 
been  demonstrated  in  txUnso  in  these  Transactions,  vol.  iii.  p.  401.     . 
astronomers  from  Alphonsus'a  age  to  La  Hire.  Lalande.  Burckhardt,  i 
Damoiseau,  based   their  Tables  on  the  same  eclipses   (particularly  sii 
Petavius's  Dottriva  Ttmperam,   Paris.   16^7,   was   believed   to  have  ci 
Armed  Ptolemy's  Historical  Canon).   beCausc  nobody  was  able  to  restore   I 
the  true  history  and  chronology  of  the  ancient  nations,  for  want  of  mathe-   I 
matical  certninties.     At  present  things  are  changed.     For  since  Plolemy   I 
and  Petavius,  in  whose  days  chronology  was  in  its  infancy,  a  great  many   I 
I   chronological  resources,  as  reliable  as  the  Multiplication  Table,  have  ci 
to  light,  which  put  beyond  question  that  Ptolemy's  eclipses,  apart  from  j 
those  observed   by  himself,  belong   to  other  years  than  the  Alenandrian  J 
astronomer  fancied.     We  specify  once  more  a  great  many  planetary  con- 
figurations, referring   historical   events   in   controversy  to  certain  years; 
conjunctions  of  planets;    new  and   full  moons  observed  on  certain  days, 
observations  of  the  equinoxes  and  solstices  on  certain  days  and  hours;  a   ' 
number  of  formerly  unknown   ancient  eclipses,  referred   to  certain  days 
and  hours:  theGreek  and  Hebrew  solar  calendars;  the  inscriptions  which 
compare  certain  days  of  solar  months  with  those  of  lunar  months;   the 
four  seasons  of  the  Greeks,  the  true  epochs  of  their  Olympian,  Pythian, 
Isthmian,  and  Nemean  games;  the  Apis  periods,  and  the  like.    By  means 
of  so  many  infallible  arguments  it  has  been  brought  to  light  that  the  whole 
Historical  Canon  of  Ptolemy  down  to  Titus  is  absolutely  erroneous,  *od 
that  the  older  eclipses  in  the  Almagest  have  not  been  observed,   but,  by 
Ptolemy's  computations,  referred  (o  wrong  years.    Now  whoever,  at  pfes- 
sent.  intends  lo  construct  correct  Lunar  Tables  by  means  of  the  eclipses 
in  the  Almagest,  is   morally   bound  before  all  to  demon  sit  nte  both   that 
the  said  eclipses  belong  really  10  the  same  years  and  dayt  to  which  the 
Almagest   refers   them,    and    that   my   new   chronology   of   the   ancient 
eclipses  is  nonsense. 

To  this  the  astronomers  like  lo  objrct  that  Ptolemy's  eclipse*,  if  com- 
puted by  the  best  Tables  in  existence,  those  of  Hansen,  agree  pielly  well  . 
with  our  Tables,  and  consequently,  so  they  say,  Ptolemy's  eclipses  must  J 


XSVIl 

tiAje  been  obaerved,  hb  the  Almagest  reporte.     But  this  is  fallacy,  the  ao 

ofleti  mentioned  ceuclmio  in  circulo.  All  Lunar  TablCB  from  the  Alphon- 
sian  down  to  Lalande.  Burckhnrdt,  and  Damoiseati.  were  constructed  for 
the  purpose  of  correEponding  both  with  future  eclipees  and  with  those  in 
the  Almngest.  Consequently,  as  often  as  we  recalculate  Ptolemy's  eclipscB 
by  means  of  Lunar  Tables  based  on  the  same  eclipses,  the  Babylonian 
eclipses  must  of  necessity  agree  with  the  Tables,  This  is  the  fatal  self- 
delusion.  Buerg  was  the  only  astronomer  who,  in  spite  of  the  Almagest, 
based  his  Tables  on  3,100  Greenwich  observations.  According  to  the 
same  Tables,  three  of  the  seven  Babylonian  eclipses  were  invisible  ones, 
wherefore  Buerg's  Tables  happened  instantly  to  be  banished  from  all  ob- 
servatories, And  yet,  on  occasion  of  the  total  eclipse  in  1851,  it  came  to 
light  that  Buerg's  Tables,  not  being  based  on  Ptolemy's  eclipses,  were 
much  more  correct  than  those  of  Damoiseau,  Burckhardt,  or  Lalande,  of 
which  the  Almagest  was  the  groundwork.  This  fact,  together  with  Heiss'a 
compulations  of  the  Greek  eclipses  visible  during  the  Peloponnesian  war, 
puts  beyond  question  that  the  whole  Historical  Canon  of  Ptolemy  is  erratic, 
and  that  his  eclipses  must  be  referred  to  other  years.  Had  Hansen's  Ta- 
bles not  agreed  with  the  Almagest  they  never  would  have  been  printed,  or 
would  have  been  soon  after  cast  away  like  Buerg's.  Had  the  latter  taken 
the  secular  acceleration  of  the  moon  a  few  seconds  greater  than  he  did, 
his  Tables  would  have  remained  practicable  down  .to  this  day. 

Besides,  it  is  a  gross  delusion  that  Hansen's  Tables  harmonise  with 
Ptolemy's  Almagest.  Hartwich's  computations  have  evidenced  (see  these 
Transactions  iii.  512)  that  one  of  these  eclipses  was  invisible;  another  one, 
amounting  to  one-quarter  of  an  inch,  could  not  be  teen  with  the  naked 
eye;  others  were  two,  even  three  times  larger  or  smaller;  some  of  them 
happened  jsm.,  54m.,  37m,,  ih.  t^m.  later  than  Ihe  Almagest  says.  Sup- 
pose the  Babylonian  astronomers  had  observed  these  eclipses  themselves 
to  the  nicety  of  minutes,  then  they  must  have  been  in  possession  of  aslro- 
Ironomical  instruments  for  measuring  minutes  of  time  and  parts  ofinches, 
But  in  this  case,  however,  they  could  commit  no  blunders  of  ihr.  ism., 
and  never  determine  the  minutes  of  eclipses  being  invisible.  In  short,  it 
is  Ptolemy  who  referred  the  eclipses  in  his  Almagest  to  wrong  years,  and 
calculated  their  times  and  magnitudes. 

To  this  tlie  astronomers  object  that  it  would  have  been  impossible  for 
Ptolemy,  by  means  of  his  very  imperfect  theory  of  the  moon's  motions,  to 
compute  eclipses  being  80D  years  older.  This  impossibility,  I  confess,  it 
not  very  plain  to  me.  Ptolemy,  having  had  the  opportunity  of  astronomi- 
cally observing  four  lunar  eclipses  in  135,  133,  134  and  136  A.c,  could,  by 
means  of  them,  easily  fix  the  longitudes  both  of  the  moon  and  her  nodes 
for  the  epoch  100  A.c.  Further,  comparing  these  results  with  Ihe  .^00  years 
older  observations  of  Hipparch,  notoriously  the  best  astronomer  of  the 
ancients,  he  determined  the  longitudes  of  Ihe  moon  and  her  nodes  for  the 
epoch  — 800,  and  hence  the  secular  mean  motions  of  the  moon  and  that  of 
her  nodes.   The  secular  accelerations  of  the  latter  being  unknown  to  Ptol- 


emy,  it  wm  a*turHl  that  he  referred  Ihe  Babylonian  eclipse*,  linked  only 
to  certain  years  of  certain  kings,  to  wrong  years,  and  that  he  diecovered 
invisible  eclipses  and  commilted  errors  of  one  hour  and  Rfteen  minutes. 
Thus  it  ie  apparent  how  it  came  to  pass  tliat  all  Lunar  Tables  from  Al- 
phonsuG  down  to  Hansen  were  useless  a  few  years  after  their  construction, 
and  that  none  of  them  corresponded  with  the  classic  eclipses. 

My  assertion  that  Ptolemy  erroneously  referred,  e.g.,  the  Babylonian 
eclipse  of  — 717,  Jan.  i5th,  4h.,  to  — 720,  Mar.  igth,  8h.,  is  confirmed  bj 
the  fottowing  fact.  As  soon  as  I  learned  that  Hansen's  new  Lunar  Tablet 
were  to  agree  with  the  eclipses  in  the  Almagest,  1  communicated  to  him 
mj  researches  concerning  the  true  epochs  of  the  eclipses  in  the  Almagest., 
Some  time  after  I  myself  went  over  to  Gotha  for  the  purpose  of  discussing 
with  him  orally  the  fallacy  of  the  Almagest,  but  Hansen  insisted  upon  it 
that  his  new  Lunar  Tables  were  the  result  of  ten  years  of  toil.  As  soon  am 
Hansen's  Tables  were  published  I  publicly  prophesied,  without  being  a 
prophet,  that  the  work,  after  twenty  or  thirty  years,  would  disappoint  the 
astronomers  as  much  as  Damoiseau's  Tables  (inclusive  of  Airy's  correc- 
tions) did  in  tSsi.  Andlol  two  years  ago  it  eame  to  light  that  the  longi- 
tude of  the  moon  was  a  good  deal  shorter  than  Hansen  had  presumed, 
and,  conseijiientiy,  that  Ptolemy  had  antedated  the  Babylonian  eclipses. 
1  am  sorry,  indeed,  that  Prof.  Newcomh  relies  on  the  Almagest. 

Furthermore,  the  same  lays  great  stress  upon  Zech's  coropulations  of 
Gome  classic  eclipses,  of  which  the  origin  is  as  follows.  Having  since  1S46 
(Chronologia  Sacra)  and  much  more  correctly  in  1848  (Archiv.  filr  Philol- 
p.  jS6)  fixed  the  real  dates  of  the  classic  eclipses,  I  convinced  the  Director 
of  the  Leipzig  Observatory,  the  late  Prof.  Moebius,  by  my  computations, 
that  in  all  instances  the  longitudes  of  the  moon  and  her  nodes  must  have 
heen  shorter  than  the  usual  Lunar  Tables  state.  My  harmonious  correc- 
tions of  the  latter  surprised  Prof.  Moebius  so  much  that  he  resolved  to 
decide  the  question  by  the  help  of  the  Tablonowskian  Society  at  Leipzig, 
and  by  two  prize  theses.  The  first  of  these,  published  in  1S51,  concerned 
the  eclipses  in  the  Almagest,  which  were  computed  by  the  instrumentality 
of  Damoiseau's  Tables,  based  on  the  Almagest,  The  result,  of  course,  was 
that  Zech's  computations  agreed  with  the  Almagest  in  consequence  of  a 
dimonitratio  i«  circulo.  In  the  same  year,  the  same  Society  elicited  the 
second  prize  thesis,  viz.,  to  decide  whether  some  classic  eclipses  corre- 
spond with  Airy's  corrections  of  Damoiseau's  Tables  or  not.  Having  d^ 
monstrated  myself,  three  years  earlier,  that  Petavius  had  alt  events  and 
alt  eclipses  of  the  Greeks  and  Romans  referred  to  wrong  years,  I  expected 
indeed  that  the  aforesaid  Society  would  select  a  number  of  eclipses,  lealljr 
observed  by  the  Greeks  and  Romans,  to  be  taken  into  account.  But  Ihe 
late  Prof.  D" Arrest,  then  Adjunct  at  Ihe  Leipzig  Observatory,  being  a  very 
young  man,  made  only  a  small  number  of  classic  ecliptea,  viz.,  the  same 
which  Petavius  had  computed  by  means  of  LaHire's  Tables,  relying  on 
the  Almagest,  the  object  of  tlie  prixe  thesis.     Since,  then,  both  La  Hire's 
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and  Damoiseau'G  Tables   agreed   ^ 
reBuIt,  of  courEc,  was  ag:iin  a  vicia 

As  soon  as  Zech's  Prixe  Theses  were  issued,  I  came  out  with  m^  re- 
monstrances in  "  Gottingen  Gelehrte  Anzeiger,"  1855,  n.  laj.  (See  my 
"  Beriehligungen  der  Geschichte,"  18.^3,  p.  99.)  In 
rect  Lunar  Tables,  the  question  is  not,  how  far  Hai 
harmonize  with  Ptolemys  and  Petavius's  eclipse 
previous  duty  is,  to  make  out,  by  the  help  of  the  present  historical  and 
astronomical  resources,  I'a  wkaf  ytafs  lit  Greet,  Roiaaa  and  Babylonian 
ecUpits  really  have  taken  place.  Had  the  Tablonowskian  Society  longed, 
before  nil,  for  a  pamphlet  deciding,  according  to  the  present  chronological 
auxiliaries,  to  what  years  all  the  classic  and  Babylonian  eclipses  are  to  be 
reTeired,  that  learned  corporation  would  have  rendered  an  immortal  ser- 
vice to  science.  I  am  very  sorry  that  Prof.  Newcamb  laid  any  stress  upon 
Zech's  computations,  restoring  the  old  historic  chaos  of  Ptolemy  and 
Pelavius. 

Again,  it  is  presumed  that  Air^s  and  Hind's  computations ofsome clas- 
sic eclipses  confirm  the  present  theory  of  the  moon's  motions,  and,  apart 
from  trifles,  Hansen'b  Tables  corresponding  with  the  Almagest.  This  argu- 
ment is  astonishing  indeed.  For,  according  to  the  computed  eclipse  in 
— 584,  Cyrus  was  wonderfully  born  prior  to  his  mother.  (See  these  Trans- 
actions iii.  5:6-)  In  case  the  eclipse  of  Xerxes  was  that  in  —  474,  Feb.  16, 
33!!. ■  the  sun  rose  on  that  day  very  late,  viz.  af^r  noon  in  Smyrna  (id.  p. 
518).  If  the  eclipse  of  Larissa  happened  in  —  5561  then  the  Babylonian 
captivity  "of  70  full  years"  would  have  lasted  45  years  only.  In  case  the 
eclipse  of  Agathocles  was  that  in  — 309,  Aug.  15,  then  the  Greeks  called  the 
summer  winter,  and  the  wfnter  summer.  Surely  this  is  treating  the  sound 
common  sense  of  mankind  with  conlemptl — I  do  not  understand  how 
learned  men,  who  obtained  a  classic  education,  and  know  what  logic  and 
common  sense  are,  could  expect  to  succeed  in  constructing  ancient  history 
k  priori.  Clio  is  a  sacred  virgin,  descended  from  heavenly  parents,  and 
it  is  a  shameful  act  to  abuse  her  for  supporting  fallacious  theories.  Who- 
ever holds  Hansen's  Tables  and  the  present  theory  of  the  moon's  motions 
to  be  true,  is  under  necessity  to  adopt  the  aforesaid  absurdities,  end  to 
believe  that  the  Greeks  celebrated  the  Olympian  games  sometimes  after 
four,  sometimes  after  three  years;  that  the  Peloponnesian  war  lasted  not 
aS  years,  as  the  eye-witnesses  Thucydides  and  Xenophon  testify,  but  V} 
years  only ;  that  the  tuta!  eclipses  of  Xerxes  and  Plutarch  were  fabrieations  ; 
that  the  Annales  Maximi  and  Livy  omitted  a  whole  year  of  Roman  his- 
tory; that  Ciesiir  was  not  seven  times,  but  six  only,  Dictator;  that  the 
eclipse  perceived  at  Rome  and  at  Teos  in  Asia  Minor  toon  alter  the  found- 
mgof  Rome,  was  an  imposition,  and  so  forth. 

In  one  word,  it  is  absolutely  impracticable  to  bring  the  19  eclipses  in  the 
Almag:est  Into  harmony  with  the  100  Greek  and  Roman  eclipses ;  either 
the  former  or  the  latter  must  be  given  up.  Tertium  nen  daiur.  It  can  by 
no  means  be  demonstrated   that  Ptolemy's  older  eclipses  were  observed, 


as  the  Almagest  saj's,  bj  Babylonian  astronomers ;  and  they  ci 
apparently,  Greek  and  Roman  hietory.  The  classic  eclipses,  on  the  c< 
trary,  are  chronologically  Gxed  by  mathematical  certainties,  and  the  das 
authors  were,  in  nearly  all  instances,  ej'c- witnesses;  they  were  able  a 
willing  to  tell  the  truth  ;  the,v  had  nothing  to  gain  or  to  lose  by  impost 
on  their  contemporary  or  future  readers. 

The  principal  differences  of  the  theory  of  the  n 
Almagest,  and  that  based  on  the  clnssic  eclipses,  i 
lowing  table ; 

n   Long,  m,  Anoin.  in, 
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No.  I.  is,  in  the  first  place,  the  mean  longitude  of  the  moon,  apart  from 
the  secular  equation,  for  the  epoch  —  Soo,  Jan.  o.o.,  determined  by  Lalande 
and  by  his  predecessors  and  followers,  trifling  deviations  not  being  noted. 
The  following  figures  represent  the  mean  iongitude  of  the  apsides,  and, 
after  them,  that  of  the  moon's  node  for  the  same  epoch,  according  to 
Lalande,  etc.  It  is  true,  by  applying  these  principal  elements  of  the 
theory  of  the  moon's  motions,  the  eclipses  in  the  Almagest  come  out  lali- 
ier  fMhlifer :  but  the  whole  Roman,  Greek,  and  Egyptian  histories  concur 
in  proving  that  Ptolemy  referred  all  his  older  eclipses  to  wrong  years,  and, 
moreover,  it  is  absolutely  impossible  to  harmonize  this  theory  with  the 
classic  eclipses,  of  which  the  times  and  magnitudes  are  reported.  [See 
Trans,  iii.  535,  I.  9.)  In  order  to  represent  Ptolemy's  eclipse  in — 710, 
March  19th,  6h.  49in.,  the  longitude  of  the  moon  was  presumed  to  have 
been  ii"  ig°  52';  but  in  this  case  the  eclipse  during  (he  founding  of  Rome, 
as  well  as  that  near  Smyrna  in  —478,  Feb.  17,  ijh.,  and  the  like,  would 
have  been  iltnsions.  For  the  purpose  of  obtaining  a  total  eclipse  in  — 380^ 
Dec,  n,  9h.,  it  was  necessary  to  place  the  IS  2°  31'  east  of  the  sun,  but  in 
this  case  it  turned  out  that  none  of  [he  "total"  Greek  and  Roman  eclip*c» 
were  total.  The  following  two  facts  will  suflice  to  convince  every  unpre- 
judiced man.  Aristophanes,  a  reliable  eye-witness,  testified  in  the  face  of 
all  the  Atheniani,  being  present  whilst  his  "Nubes"  were  enacted,  that  in 
the  preceding  spring  of  the  year  in  which  Cleon  was  lawfully  elected  stra- 
tegus,  both  a  total  eclipse  of  the  moon  and  a  partial  one  of  the  sun  took 
place  within  Gtleen  days  The  scholiast  specifies  even  the  day  of  the  latter, 
namely,  the  i6lh  day  of  Anthesterton,  i.e.  Jan.  18th,  —  4:0  'I.  14,  p.  475). 
Such  an  eclipse  only  once  coinciding  with  Jan.  iSlh  during  a  period  of  19 
years,  the  date  of  this  eclipse  is  fixed  with  mathematical  certainty.  But, 
alas,  on  the  said  day,  confirmed  by  Ihetolaleclipseof  the  moon  during  the 
spring  of  the  same  year,  viz.  that  is,  — 4J0,  Feb.  id,  no  eclipse  of  the  sun 
was  possible  on  our  globe.  For  on  the  said  day  the  IS  lay  17°  east  of  the 
sun,  and  in  this  case,  as  every  astronomer  knows,  the  eclipse  was  visible 
only  beyond  the  north  pole;  and  this  is  ratified  by  Pingr^'s  computations 
of  all  eclipoea  visible  on  our  globe.    In  order  to  obtMii),  on  the  aforeiaid 
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a  pnrtial  eclipse  in  Alhens,  Ihe  longitude  or  the  1 
shorter  by  ahout  5°  than  our  Tables  state.  In  thin  case,  however,  the 
eclipses  in  the  Almngest  do  not  come  out.  Now,  I  ask,  is  this  eclipse  not 
much  more  reliable  than  those  in  the  AlmBgeBl  not  observed  by  Ptolemy? 
Further,  Livj- and  the  Annales  Majtimi  bear  witness  that  in  — 216,  Feb- 
ruary lilh,  3h.  30m.,  a  very  small  eclipse  (_aolis  orbem  mimii  visurn)  was 
seen  in  Sardinia,  which  amounted,  according  to  the  Ptolemean  theory  of 
the  moon,  to  8  inches,  because  the  IS  lay  5"  east  of  the  sun,  and  the  curve 
of  the  moon's  shadow  was  0°,  8°,  45°.  This  contradicts  the  Annales;  the 
longitude  of  the  IS  must  have  been  shorter  by  about  4°,  Besides,  Silius 
ItalicoB  (viii.  634)  reports  that  the  same  eclipse  was  total,  or  nearly  total, 
in  Calabria.  Now,  the  longitude  of  the  IS  being  shorter  by  about  4°,  this 
eclipse  was  really  small  in  Sardinia,  but  nearly  total  in  Calabria.  The 
passage  of  Silius  Italicus  is  wanting  in  my  treatise;  Ifound  it  lirst  in 
Newconib's  work.  Once  more,  these  two  facts  iocontrovertibly  demon- 
strate that  Ptolemy's  lunar  theory  is  wrong. 

It  will  be  objected,  however,  that  the  accelerations  of  the  moon's  mo- 
liona,  proposed  p.  439,  is  too  great  to  be  effected  by  the  disturbing  forces 
of  the  planets,  and,  in  general,  that  they  condict  with  the  law  of  gravita- 
tion. To  this  I  reply,  that  my  figures  are  but  approximate  ones,  and  that 
it  is  the  problem  of  professed  astronomers  to  harmonize  the  different  lunar 
motions  with  each  other.  I  claim  onl}'  to  have  i  neon  trove  rtibly  fixed  the 
chronology  of  the  ancient  eclipses. 

At  present,  the  only  way  for  establishing  correct  Lunar  Tables  is,  as  it 
seems  to  me,  to  compute  fifty  or  mure  authenticated  classic  eclipses,  and 
to  compare  them  with  each  other  and  with  modern  observations,  in  order 
to  (ii  before  all  the  principal  elements  of  Lunar  Tables ;  the  secular  mean 
motions  of  the  moon,  her  nodes  and  apsides,  and  their  secular  accel' 
erations. 

Since  Prof.  Newcomb,  p.  275  of  his  work,  says,  "  the  only  course  will 
be  to  make  a  complete  re-examination  of  all  ancient  eclipses,"  I  hope  thai 
he  will  take  this  very  course.  But  should  he,  however,  make  the  Alma- 
gest the  basis  of  hie  new  Tables,  you  will  allow  me  to  predict  once  more 
that  his  new  Tables  will,  afler  twenty  years,  be  as  useless  as  Damoiseau's 
and  Hansen's  were  in  iSji  and  1876.  The  loss  of  several  years  in  the  life 
of  a  distinguished   astronomer   like   Newcomb  would  be  a  great  loss  for 


I  myself,  being  8j  years  old,  shall  not  c 
but  you,  I  presume,  will  see  with  your  o^ 
»his  prophecy. 

Respectfully  you 

New  York  City,  Dec.  10,  1878. 


live  the  triumph  of  the  truth  ; 
eyes  the  accomplishment  Of 


Prof.  Gl's.  SayFFARTH. 


Dr.  G.  Engelm 


1,  the  retiring  President,  made  tHe  fbllowfo^  1 
ANNUAL  ADDRESS. 


Gei>Tl.EKEK  :  —  The  history  of  our  Academy  for  the  pa«t  year  is  Tcrj 
norlj  «  repetition  of  that  of  the  preceding  ones.  Our  bonie  is,  on  lulfer- 
■oe«,  in  this  h»ll,  by  the  courtesy  of  the  Board  of  Public  Schooli.  Our 
library  it  Mowed  away  in  some  corner  of  this  building,  and  our  poia  co^ 
lectioDS  are  preierred  in  a  few  cates  up-ctairt. 

The  meetings  have  been  regularly  attended  and  a  number  of  ioteteat- 
ing  papers  have  been  rcAd,  and  interesting  discussions  on  various  subjects 
within  the  scope  of  our  pursuit*  have  been  had.  A  new  number  o€  our 
Trannactions  was  published  in  the  beginning  of  the  year,  completing  our 
third  volume,  and  the  first  number  of  the  fourth  volume  hu  been  com- 
menced. Our  .\rchxological  Section  has  already  amassed  an  important 
collection,  and  is  actively  engaged  in  the  preparation  of  a  valuable  publi- 
cation, a  number  of  plates  for  which  are  already  finished,  and  will,  with 
the  aid  of  the  Academy,  it  is  expected,  soon  see  the  light. 

A  number  of  volumes  have  been  added  to  our  library  by  the  liberality 
of  the  numeroui  foreign  and  domestic  institutions  with  which  we  exchange, 
as  the  Corresponding  Settctary's  report  will  exhibit. 

The  Treasurer  will  give  you  an  account  of  our  financial  condition, 
showing  that  we  are,  if  not  rich,  at  least  free  from  debt,  and  that  >  sur- 
plus of  over  $)oo  has  been  paid  over  to  us  from  the  cnntributtons  for  the 
entertainment  of  the  American  Association  in  Augml  last 

And  such  will  be  the  modest  history  of  our  Academy  for  the  next  years, 
unless  we  take  a  new  departure  and  by  united  efforts— <ffort»  of  our  mem- 
bers as  well  as  of  our  citizens — raise  our  institution  to  the  position  which 
the  Academy  of  Science  of  the  third  city  in  the  United  States  ought  to 
and  will  occupy.  The  present  moment  is  particularly  adapted  for  such  a 
fresh  start. 

The  American  Association  for  the  Advancement  of  Science,  which 
honored  and  gratified  us  last  August  with  its  presence,  has  brought  the 
matter  more  immediately  and  forcibly  home  to  us,  and  has  produced 
among  our  citizens  a  higher  appreciation  of  science,  and  lias  created  and 
itimulated  among  us  a  spirit  which,  it  is  hoped,  will  help  us  to  build  up 
an  institution  worthy  of  our  great  city  and  State. 

Another  most  favorable  circumstance  comes  to  the  aid  of  this  newlv- 
awakencd  spirit.  The  building  of  the  female  branch  of  the  Washington 
University,  Itnown  as  the  Mary  Institute,  on  Lucas  place  near  Fourteenth 
street,  has  been  vacated  for  other  more  extensive  quarters,  and,  as  the 
authorities  of  the  University  permit  me  to  state,  can  be  procured  for  our 
Academy  for  the  sum  of  $15,000.  The  building  is  situated  in  a  very 
desirable  part  of  the  city,  and  in  a  neighborhood  in  which  coniidcnibte 
in6uence  may  be  expected  to  develops  in  order  to  have  such 
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1  among  them,  and  not  the  possible  alternative  of  a  hospital  or 
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public  school,  the  only  purposes  for  which  otherwise  the  large  building 
may  be  adapted.     For  our  uses  few  alterations  would  be  necessary. 

It  is  true  that  we  are  already  part  owners  of  a  lot  donated  to  us  and  to 
the  Historical  Society,  jointly,  by  the  late  Mr.  Lucas.  But  that  lot  has, 
through  circumstances,  which  I  need  not  detail  now,  been  rather  an  im- 
pediment than  an  advantage  to  us,  and  has  actually  crippled  our  progress. 
My  advice,  therefore,  is  to  dispose  of  our  share  in  this  lot,  or,  if  that  can- 
not be  done,  to  abandon  it,  and  try  to  establish  ourselves  in  the  "  Mary 
Institute." 

It  is  believed  to  be  not  only  probable,  but  quite  feasible,  to  raise  the 
$25,000  among  our  citizens  for  the  acquirement  of  the  building  in  ques- 
tion, and  I  am  permitted  to  inform  you  that  one-fifth  of  that  sum  ($5,000) 
has  already  been  secured,  with  the  understanding  that  the  other  four-fifths 
be  raised ;  for  the  whole  amount  ought  to  be  raised  and  paid,  so  as  ta 
acquire  the  fee  simple,  free  of  any  incumbrance  or  debt. 

Let  me  tell  you,  however,  that  the  acquisition  of  the  building  —  of  a 
home  for  us  —  will  not  be  sufficient  in  itself;  though  the  most  important 
beginning,  it  is  only  a  beginning.  A  home  must  be  furnished  and  the 
expenses  of  living  in  that  home  must  be  provided  for,  and  they  cannot  be 
obtained  from  our  annual  contributions,  which  will  be  altogether  absorbed 
by  our  publications,  which  are  so  essential  in  keeping  up  our  intercourse 
with  the  world  of  science. 

It  is  believed  that  an  endowment  of  at  least  $25,000  more  will  be  neces- 
sary to  carry  on  our  institution,  keep  our  library  and  museum  in  proper 
condition,  and  pay  for  the  running  expenses  of  curator,  janitor,  light,  and 
fuel.     It  should  be  our  object  to  obtain  such  an  endowment. 

Will  our  citizens  raise  these  $50,000  and  place  us  in  a  position  to  invite 
another  meeting  of  the  American  Association  for  the  Advancement  of 
Science  to  an  academy  and  museum  worthy  of  the  great  city  of  St.  Louis, 
and  not  oblige  us  to  hide  our  heads  when  asked,  Where  is  your  museum  ? 
where  the  centre  of  natural  science  in  the  West? 


The  Corresponding  Secretary  submitted  his  annual  report. 

To  the  President  of  the  Academy  of  Science : 

I  have  to  report  that,  during  the  year  1878,  the  operations  of  the  Cor- 
responding Secretary  have  been  conducted  in  like  manner  as  heretofore. 
Our  correspondence  and  exchanges  have  somewhat  increased.  In  February 
last.  No.  4  of  vol.  iii.  of  the  Transactions  was  issued  and  distributed  to  our 
exchange  lists  and  to  members  and  subscribers  entitled  to  receive  it,  the 
remainder  of  the  edition  being  deposited  in  the  Library.  During  the  year, 
407  copies  of  all  numbers,  but  chiefly  of  No.  4,  vol.  iii.,  came  to  my  hands 
for  transmission  or  sale,  of  which  393  copies  were  sent  to  supply  the  ex- 
change lists,  and  4  copies  were  sent  to  subscribers;  and  8  numbers  have 
been  sold  for  cash ;  leaving  2  copies  in  my  hands. 

iv — c 
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Our  foreign  exchanges  have  been  effected,  in  the  usual  manner,  through 
the  Smithsonian  Institution;  though  we  receive  many  publications  hy 
mail  also. 

Besides  the  regular  course  of  exchange  of  annual  publications  from  all 
correspondents,  which  are  numerous  and  important,  we  have  received  this 
year  the  valuable  Transactions  of  the  Royal  Irish  Academy  of  Dublin, 
comprising  vols.  xxiv.  to  xxvii.,  Pt.  i,  and  the  Proceedings,  vols,  i.,  2d 
series,  to  iii..  No.  i,  1877;  and  from  the  Royal  Academy  of  Sciences  of 
Lisbon  its  Memoirs,  vols.  iv.  and  v.,  together  with  the  "Portugaliae  Monu- 
menta  Historica,"  the  '*  Historia  da  India,"  the  '*  Historia  dos  Estableci- 
mentos  de  Portugal,"  and  other  publications  of  much  value,  in  several  4to 
and  8vo  volumes.  We  have  continued  to  receive  the  many  large  and  valu- 
able scientific  volumes  and  Atlases  published  under  the  directions  of  the 
Department  of  the  Interior  at  Washington,  and  of  the  office  of  Chief  of 
Engineers,  U.  S.  A.  Among  these,  the  Geology  of  the  40th  Parallel,  by 
Clarence  King,  U.  S.  Geologist,  with  a  splendid  Atlas  of  Maps,  and  the 
Reports  of  the  U.  S.  Geological  and  Geographical  Survey  of  the  Western 
Territories,  by  Dr.  F.  V.  Hay  den,  U.  S.  Geologist,  are  worthy  of  special 
mention. 

During  the  year,  seven  additional  Societies  have  been  added  to  our  For- 
eign Exchange  list,  and  four  to  the  Home  list.  The  Foreign  list  now  com- 
prises 235  names,  and  the  Home  list  107  names.  The  exchanges  we  are 
annually  receiving  from  all  correspondents  are  making  a  constant  and 
important  addition  to  our  Library,  which,  at  the  present  time,  contains 
doubtless  the  largest  collection  of  scientific  publications  to  be  found  in  the 
Mississippi  Valley.  It  is  safely  kept  and  sufficiently  accessible,  though 
not  so  conveniently  as  might  be  desirable;  and  in  all  the  future  it  must 
constitute  a  body  of  scientific  literature  which  will  be  of  great  importance 
to  all  who  are  engaged  in  scientific  researches  among  us,  and  for  general 
reference. 

We  are  under  great  obligations  to  the  Board  of  St.  Louis  Public  Schools 
for  the  safe  accommodation  which  they  furnish  for  our  library,  cabinets^ 
and  place  of  meeting  in  the  Polytechnic  Building,  free  of  any  considerable 
expense  to  the  Academy.  Whenever  the  Academy  shall  become  perma- 
nently established  in  a  suitable  building  of  its  own,  erected  and  arranged 
for  its  special  purposes,  the  operations  of  the  institution  will  be  still  more 
effectually  carried  on,  and  its  usefulness  may  be  greatly  increased. 

The  list  of  Corresponding  Members,  at  the  present  time,  comprises 
about  132  names  of  members  who  are  still  living  so  far  as  yet  known.  Two 
names  jiave  been  added  to  the  list  during  the  past  year. 

The  prospect  now  is,  that  the  Committee  on  Publication  may  soon  be- 
gin the  printing  for  another  number  of  the  Transactions,  which  may  be 
issued  in  a  few  months. 

I  submit  herewith  my  account  of  the  receipts  and  expenditures  of  this 
office  for  the  year  1878, 
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showing  receipts  to  the  amount  of $38  62 

and  expenditures 33  43 

leaving  a  balance  on  hand  of $  5  '9 

Respectfully  submitted, 

Jan.  6th,  1879.  NATHANIEL  HOLMES, 

Corresponding  Secretary, 

Election  of  officers  then  took  place  with  result  as  follows : 

President — George  Engelmann. 

First  Vice  President — Albert  Todd. 

Second  Vice  President — Wm.  H.  Pulsifer. 

Corresponding  Secretary — Nathaniel  Holmes. 

Treasurer — Enno  Sander. 

Recording  Secretary — Francis  E.  Nipher. 

Librarian — Frederick  M.  Crunden. 

Curators — G.  Hambach,  Geo.  J.  Engelmann,  W.  B.  Potter. 

Mr.  John  Shepherd,  of  Macon,  Mo.,  was  elected  to  correspond- 
ing membership. 


January  20,   1879. 

Mr.  A.  Todd  in  the  chair.     Ten  members  present. 

This  meeting  was  devoted  wholly  to  business,  and  a  commit- 
tee, consisting  of  W.  H.  Pulsifer,  Charles  Speck,  Chas.  A.  Todd, 
F.  F.  Hilder,  and  F.  E.  Nipher,  were  instructed  to  take  into  con- 
sideration the  suggestions  contained  in  the  President's  annual 
address  of  Jan.  6,  1879. 


February  3,    1879. 

Vice  President  A.  Todd  in  the  chair.     Eight  members  present. 
Mr.  Nipher  made  the  following  communication  on  the  earth- 
quake of  November  i8th,  1878: 

The  shock  of  this  earthquake  was  felt  over  an  area  of  fully  150,000  square 
miles.  The  region  disturbed  forms  an  ellipsis,  the  major  axis  of  which 
extends  from  Leavenworth,  Kas.,  to  Tuscaloosa,  Ala.,  a  distance  of  over 
600  miles.  The  minor  axis  extends  from  near  Clarksville,  Ark.,  to  a  point 
midway  between  Cairo,  Ills.,  and  St.  Louis,  a  distance  of  300  miles.  The 
southern  boundary  of  this  region  has  not  been  determined  with  as  great 
accuracy  as  is  desired.  The  region  of  greatest  disturbance  was  along  the 
Mississippi  from  Cairo  to  Memphis.     Here  the  shocks  were  universally 
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felt.  The  walls  of  buildings  could  be  seen  to  move,  and  strong  frame 
buildings  creaked  as  when  every  joint  is  strained  by  a  heavy  wind.  At 
Ironton  the  shock  was  also  so  severe  as  to  alarm  some  who  lived  in  brick 
houses.  Along  the  Missouri,  from  Glasgow  to  Lexington,  the  shock  was 
also  severe,  awakening  many  families,  who  thought  a  heavy  wind-storm 
was  in  progress. 

It  appears  that  the  shock  was  first  felt  at  Glasgow  iih.  23m.  p.m.  (St. 
Louis  time).  The  shock  travelled  rapidly  down  the  axis  of  the  ellipsis, 
reaching  Cairo  at  iih.  48m.,  and  Memphis  at  iih.  50m.  The  velocity  of 
transmission  is  a  matter  yet  under  consideration,  and  will  receive  atten- 
tion in  a  future  bulletin. 

At  Little  Rock,  Ark.,  the  shock  was  also  distinctly  felt,  although  not 
observed  at  Clarksville,  35  miles  farther  up  the  river. 

Earthquakes  are  to  be  expected  over  this  region,  and  it  is  hoped  that 
all  interested  in  scientific  work  will  hold  themselves  ready  to  make  accu- 
rate observations  on  them. 

Dr.  G.  Hambach  exhibited  specimens  of  &haly  limerock,  con- 
taining well-preserved  remains  of  different  species  of  insects,  of 
which  he  had  over  400  specimens,  obtained  from  the  pliocene  or 
upper  tertiary  of  the  Rocky  Mountains.  The  specimens  were 
found  some  40  miles  from  Colorado  Springs. 

Mr.  Alexander  Leonhardt  was  elected  to  associate  membership. 


February  17,   1879. 

A.  Todd,  Vice  President,  in  the  chair.-  Thirteen  members 
present. 

Mr.  Holmes  called  attention  to  a  memoir,  by  Oswald  Heer, 
upon  the  fossil  botany  of  northeastern  Asia.  The  evidence  ad- 
duced tended  to  prove  the  existence  of  a  land  connection  across 
Behring's  Straits  as  late  as  the  Pliocene  period. 

Mr.  Alexander  Leonhardt  read  a  paper  on  the  microscopic 
examination  of  rocks.  Many  interesting  rock-sections  were  sub- 
mitted for  examination. 

Dr.  Charles  Ludwig  was  elected  to  associate  membership. 


March  3,   1879. 

A.  Todd,  Vice  President,  in  the  chair.    Ten  members  present. 
Mr.  Nipher  made  some  experiments  on  vibrating  plates. 
Edward  Walsh,  Jr.,  was  elected  to  associate  membership* 
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March  17,  1879. 

Chas.  Speck  in  the  chair.     Ten  members  present. 

Mr.  Chas.  M.  Scott  read  a  paper  on  "Plans  of  Improvement  of 
Western  Rivers."  This  paper  was  referred  to  the  Publication 
Committee. 

Mr.  Nipher  described  a  new  device  for  the  projection  of  pen- 
dulum figures  while  forming. 

The  bob  of  the  pendulum  consists  of  an  iron  ring  {rr)  about  20  inches 
in  diameter,  and  weighing  25  or  30  lbs.  From  opposite  extremities  of  a 
diameter,  metal  rods  (r*)  pass  upwards  to  a  cross-bar 
(Jfb)^  from  the  middle  of  which  the  pendulum  is  suspended 
on  a  single  wire,  or  chain.  In  order  to  obtain  vibrations 
of  various  kinds,  this  single  wire  may  be  made  to  branch 
into  two  wires  at  any  desired  point,  in  the  usual  manner. 
Passing  through  the  iron  ring  at  opposite  points  are  two 
long  screws,  the  inner  ends  of  which  are  connected  by  a 
small  wire,  swivels  being  introduced  in  such  a  way  that 
the  wire  can  be  stretched  without  twisting.  The  middle 
point  of  the  wire  bears  a  stylus,  the  lower  extremity  of 
which  rests  upon  a  blackened  glass.  This  glass,  which  is 
directly  over  the  condensing  lens  of  a  vertical  lantern,  is  carried  upon 
a  ring  provided  with  a  vertical  rack  and  pinion  movement,  so  that  the 
tracing  can  be  stopped  at  any  moment  by  lowering  the  slide.  The  bar  {hli) 
should  of  course  be  far  enough  above  the  ring  to  accommodate  the  focus- 
ing lens  and  the  mirror  which  reflects  the  beam  of  light  to  a  vertical 
screen.  With  a  pendulum  15  ft.  in  length,  the  effect  on  the  screen  becomes 
very  striking  and  impressive. 


Afril  7,  1879. 

A.  Todd,  Vice  President.,  in  the  chair.   Eight  members  present. 

In  behalf  of  Chas.  M.  Scott,  the  Corresponding  Secretary  pre- 
sented a  detailed  map  of  the  Mississippi  River. 

Mr.  Nipher  stated  that  during  the  last  month  the  thunderstorms 
in  Missouri  had  been  most  frequent  along  the  rivers  Mississippi 
and  Missouri,  and  upon  the  high  region  running  from  St.  Louis 
to  the  southwestern  part  of  the  State.  This  distribution  was  quite 
marked.  These  storins  were  all  feeble  and  local,  and  it  was  ob- 
served that  local  peculiarities  of  surface  might  well  have  a  more 
marked  effect  under  such  circumstances. 
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April  21,   1879. 

Dr.  Engelmann,  Pres*t,  in  the  chair.     Nine  members  presents 

The  sculptor  Macdonald  presented  a  plaster  model  of  the  "Ser- 
pent mound"  of  Adams  Co.,  Ohio.  This  mound  is  described  in 
the  work  of  Squier  and  Davis.  Mr.  Macdonald  was  commis- 
sioned by  Squier  to  execute  a  model  for  exhibition  at  the  Centen- 
nial Exposition,  and  had  retained  a  copy  for  himself,  which  was 
donated  to  the  Academy. 

On  motion  of  Mr.  Todd,  the  thanks  of  the  Academy  were  voted 
to  Mr.  Macdonald. 

Mr.  Nipher  exhibited  specimens  of  vulcanized  fibre. 

Dr.  Engelmann  stated  that  in  regard  to  the  popular  idea  that 
tornadoes  were  more  common  of  late  years  than  formerly,  the 
most  that  can  be  said  is  that  they  are  more  generally  observed 
now  than  when  the  country  was  more  sparsely  settled,  and  such 
observations  receive  at  once  a  wider  publicity  than  in  former 
days.  He  had  seen  tornado  tracks  in  great  numbers  in  the  w^oods 
of  south  Missouri  and  Arkansas  forty-five  years  ago. 

Mr.  Nipher   introduced   the  following   resolution,  which  was 

passed : 

Whereas  it  is  in  harmony  with  the  objects  for  the  promotion  of  which 
this  Academy  was  founded,  to  encourage  enterprises  which  will  increase 
our  knowledge  of  the  physics  of  the  globe ;  therefore, 

Resolved^  That  this  Academy  warmly  commends  Capt.  Howgate's  plan 
of  Polar  colonization,  and  urges  upon  Congress  to  pass  the  bill  making 
provision  for  the  expenses  of  the  project. 


May  5,  1879. 

Dr.  Engelmann  in  the  chair.     Ten  members  present. 

Mr.  Nipher  read  a  paper  on  the  tornado  at  Collinsville,  April 
14th.     The  paper  was  referred  to  the  Publication  Committee. 

Dr.  Engelmann  remarked  on  the  continued  dry  weather  since 
April  14th,  that,  according  to  the  Missouri  Weather  Service,  it 
covered  the  eastern  half  of  the  State.  The  frost  of  the  early  part 
of  April  did  more  damage  than  was  done  by  the  April  frost  of 
four  years  ago,  as  vegetation  is  further  advanced.  At  present^ 
by  reason  of  the  warm  weather  of  the  latter  part  of  the  month, 
the  general  blooming  of  fruit  is  not  backward,  although  im- 
perfect and  irregular. 

The  President   introduced  Mr.  O.  Pavy,  who  made  some  re- 
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marks  on  Arctic  exploration.  His  well  known  views  in  regard 
to  the  Behring's  Strait  route  were  defended,  and  many  facts  tend- 
ing to  prove  the  existence  of  an  open  polar  sea  were  cited. 


May  19,   1879. 

The  President  in  the  chair.     Eleven  members  present. 

Dr.  Engelmann  presented  plates  to  illustrate  a  pine  partially 
described  by  him  several  years  ago  as  P.  Elliottli<i  and  read  by 
title  a  paper  in  further  description. 

Mr.  Nipher  read  a  paper  on  "  Magnetic  Determinations  in 
Missouri  during  the  Summer  of  1878,"  and  exhibited  the  appara- 
tus used  in  the  survey.  These  papers  were  referred  to  the  Publi- 
cation Committee. 

June  2,  1879. 

A.  Todd,  Vice  President,  in  the  chair.  Eleven  members 
present. 

In  behalf  of  Mrs.  Pickering,  wife  of  the  late  Charles  Pickering, 
the  Corresponding  Secretary  presented  a  copy  of  Piqkering's 
"  Chronological  History  of  Plants."  The  thanks  of  the  Academy 
were  voted  for  this  valuable  work. 

Mr.  Collet  made  a  few  remarks  on  the  occurrence  of  native 
Epsom  salts  in  the  magnesian  limestone  bluffs  near  Jefferson 
City.     The  quantity  was  said  to  be  considerable. 


yune  16,  1879. 

Dr.  Engelmann  in  the  chair.     Ten  members  present. 

Mr.  Letterman  donated  the  nest  of  a  humming-bird,  which  he 
had  found  on  a  white-oak.  Dr.  Engelmann  remarked  that  these 
nests  were  always  found  on  oak  trees. 

Dr.  Stevens  presented  a  collection  of  clay  concretions,  found  in 
a  clay  bank  near  Jersey  ville,  Ills. 

Dr.  Engelmann  showed  some  unripe  grapes  already  affected 
by  rot.  He  stated  that  the  removal  of  this  fungus  growth,  when 
once  established  in  a  vineyard,  was  very  difficult.  He  thought 
that  sulphur  or  crude  carbolic  acid  mixed  with  quicklime,  and 
used  as  a  manure,  would  be  of  great  service. 

Dr.  Engelmann  also  stated  that  the  past  May  was  the  driest 
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May  he  had  observed  in  forty-five  years,  and  that  thus  far  every 
month  of  the  year  has  given  us  less  rain  than  the  average. 


October  6,  1879. 

A.  Todd  in  the  chair.     Ten  members  present. 

The  Corresponding  Secretary  presented  in  behalf  of  Mrs.  Ab- 
ner  Foster,  of  Beardstown,  Ills.,  a  box  of  mound  builders'  crania, 
with  a  collection  of  flints ;  accompanying  which  was  a  paper 
entitled,  "  A  Description  of  Mounds  and  Prehistoric  Relics  of 
Cass,  Schuyler  and  Brown  Counties,  Illinois." 

On  motion  of  Judge  Holmes,  this  paper  was  referred  to  the 
Publication  Committee. 

He  also  presented  a  photograph  of  footprints  on  the  triassic 
rocks  near  Booneville,  N.  J.,  a  donation  of  Mr.  Israel  C.  Russel. 

In  behalf  of  James  H.  Brookmire,  Dr.  Forbes  presented  four 
specimens  of  spider-crabs,  from  Biddeford  Pool,  Maine. 


October  20,  1879. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 
The  Corresponding  Secretary  read  the  following  communica- 
tion from  Capt.  Chas,  M.  Scott  on 

THB   FORMATION   OF   THB   BANKS   OF  THE   LOWKR   MISSISSIPPI. 

The  banks  of  the  Mississippi  below  the  junction  of  the  Ohio  present 
phenomena  that  have  often  led  to  erroneous  opinions.  The  banks  are 
sometimes  at  different  heights  at  places  in  close  proximity  to  each  other. 
At  one  place,  the  river  overflows  the  banks,  during  high  water,  from  one 
to  three  feet,  and  again,  in  less  than  a  mile,  banks  are  found  that  extend 
above  the  highest  water  known,  from  one  to  three  feet,  and  occasionally 
even  more.  These  high  banks  have  been  taken  as  a  proof  of  an  earlier 
formation. 

I  do  not  claim  to  be  a  scientist  in  any  way ;  yet,  having  been  an  ob- 
server of  the  phenomena  of  the  Mississippi,  I  will  presume  to  give  you  the 
observations  I  have  made  in  the  hope  that  facts  will  lead  to  a  better  under- 
standing of  the  laws  that  govern  our  river.  The  first  thing  that  strikes  an 
observer  is  the  instability  of  the  banks.  The  second  is  the  luxuriant  vege- 
tation ;  and  if  the  obser\'er  passes  during  low  water  he  will  not  fail  to 
notice  the  size  and  frequency  of  the  sandbars.  The  banks  are  compoeed 
of  alluvium  with  a  large  proportion  of  sand.  This  mixture  is  not  of  uni- 
form texture,  but  has  a  greater  proportion  of  sand  as  the  deposit  that 
forms  the  present  banks  has  taken  place  on  the  outer  side  or  on  top  of  a 
bar,  or  under  or  behind  a  bar,  or  haply  in  an  old  cut-off.     Should  it  be  on 
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the  outside  or  on  top  of  a  bar,  the  banks  will  be  found  to  be  very  sandy, 
having  no  coherence,  and  mouldering  away  at  the  slightest  touch ;  but  if 
the  deposit  has  taken  place  behind  or  on  the  lower  side  of  a  bar,  the  bank 
has  a  greater  tenacity  and  resists  abrasion  until  undermined  by  the  cur- 
rent, and  falling  over  is  broken  up  and  swept  away.  If  the  deposit  has 
been  formed  in  an  old  cut-off,  it  becomes,  above  the  mouth  of  the  Arkan- 
sas and  on  the  east  side  all  the  way  down,  stiff  tenacious  blue-black  clay; 
but  on  the  west  side,  after  passing  the  mouth  of  the  Arkansas,  we  fre- 
quently find  it  mixed  with  the  red  deposits  of  that  river.  At  several  places 
below  the  Arkansas  there  is  a  stiff  clay  formation,  particularly  at  Cypress 
Bend,  25  miles  below  the  mouth  of  the  Arkansas,  and  in  Yellow  Bend,  10 
miles  below  that,  on  the  same  (west^  side ;  but  this  clay  bank  has  fre- 
quently branches  and  logs  imbedded  in  it.  This  blue  clay,  as  well  as  the 
yellow,  makes  a  more  permanent  bank  than  the  more  sandy,  and  better 
resists  the  action  of  the  current.  The  sandbars  are  mostly  formed  under 
points  where  the  current  is  slack,  and  are  composed  of  the  sediment 
brought  by  the  current  from  above  and  deposited  in  the  slack  current. 

Occasionally,  a  sandbar  is  formed  in  the  middle  where  the  river  is  wide, 
and  if  the  conditions  are  favorable  the  sandbar  becomes  a  towhead  —  a 
sandbar  with  young  cottonwoods  or  willows  —  and  eventually  an  island. 
The  sandbar  formed  under  the  point  is  increased  every  high  water  by  the 
silt,  and  either  willow  or  cottonwood  takes  root  and  covers  the  higher 
parts  with  a  dense  carpet  of  verdure.  After  vegetation  has  begun,  the 
building  of  the  bar  goes  on  with  increased  rapidity;  for  in  addition  to  the 
increased  deposit  of  silt  during  high  water,  there  is  added,  when  the  river 
recedes  in  the  summer,  the  action  of  the  wind.  When  the  wind  comes 
from  a  favorable  direction,  it  lifts  the  sand  from  the  more  exposed  parts 
of  the  bar,  and  deposits  it  among  the  young  growth  on  the  higher  parts; 
and  again,  when  the  wind  comes  from  an  opposite  direction,  it  brings  the 
leaves  gathered  from  the  forests  behind,  which  add  to  the  mass,  and  thus, 
alternately,  the  wind  deposits  either  sand  or  leaves,  and  the  annual  high 
water,  adding  its  silt,  solidifies  the  mass  until  it  reaches  high  water,  and 
then  the  wind  continues  the  process. 

Again,  another  element  comes  in  to  increase  the  effect :  this  is  the  cut- 
off. These  cut-offs  are  caused  by  the  current  cutting  across  a  narrow  neck 
of  land,  causing  the  current  and  channel  to  leave  its  former  bed  and 
take  a  new  direction,  frequently  shortening  the  river  ten  or  fifteen,  and 
in  some  cases  as  much  as  thirty  miles.  The  effect  of  these  cut-offs  is  to 
lower  the  bed  of  the  river,  immediately  above,  about  three  inches  (depend* 
ing  on  the  slope  of  the  river)  to  the  mile.  This  lowering  is  gradually 
lessened  as  we  recede  from  the  cut-off  up  stream.  The  effect  below  the 
cut-off  is  the  reverse  of  what  it  is  above.  If  the  cut-off  takes  place  close 
under  a  point  where  the  wind  has  been  raising  the  bar  to  or  above  high 
water,  we  shall  find  a  bank  from  two  to  four  feet  above  high  water  level. 
These  cut-offs  are  becoming  more  frequent  as  the  banks  become  denuded 
of  timber. 

The  following  places  illustrate  the  effect   of  wind  alone  in  raising  the 


xlii 

banks  above  high  water.  The  left  bank  from  the  foot  of  Island  21  to  Hale's 
Point,  and  Rucker*s  Point  immediately  below.  Previously  to  182S  the 
channel  came  down,  as  it  does  now,  to  the  right  of  21,  following  the  bend 
to  about  Mrs.  Hickman's;  thence  crossing  past  the  foot  of  the  island  into 
what  is  now  known  as  Obine  lake,  and,  following  it  ten  miles,  came  back 
into  the  present  channel  at  Wales'  Point,  crossing  what  was  then  known 
as  the  Canadian  Reach. 

In  1828  the  river  cut  through  the  narrow  neck,  leaving  the  former  bed 
as  a  lake,  and,  as  it  gradually  cut  the  right-hand  pofnt  away,  it  formed  a 
bar  across  the  head  of  the  lake  :  the  lower  side  was  kept  open  by  the  Obine 
river  finding  its  way  through  into  the  main  river.  After  the  bar  formed 
across  the  head  and  the  vegetation  took  root,  the  action  of  the  wind  raised 
the  bank  in  the  old  channel  above  high-water  mark.  The  same  effect  is 
shown  at  Rucker's  Point  five  miles  below,  where  the  highest  land  is  found 
in  what  was  formerly  the  middle  of  the  river.  There  are  many  other 
places  that  might  be  named  that  show  the  same  effect,  such  as  Congo's 
Point  behind  Big  Black  towhead,  opposite  Hardtimes  landing,  and  the 
point  above  Rodney.  All  these  places  are  out  of  the  influence  of  cut-offs 
except  Congo's  Point;  and  there  the  Davis'  cut-off  (of  twenty-five  miles) 
being  immediately  above,  as  a  consequence,  raises  the  water  below;  still 
the  point  is  above  overflow. 

The  combined  effect  of  the  wind  and  cut-off  is  very  conspicuous  at 
Dean's  Island  (above  Devil's  Elbow  cut-off,  40  miles  above  Memphis),  at 
Walnut  Point,  at  Brunswick  Point  (above  Terrapin-neck  cut-off",  30  miles 
above  Vicksburg),  and  at  Ruth's  Point  (opposite  the  mouth  of  Red  river). 

Red-river  Reach  shows  the  effect  of  cut-offs  alone,  having  Red-river 
cut-off  of  12  miles  (occurring  in  1830)  and  Raccoussde  cut-off  of  25  miles 
(occurring  in  1848);  the  iwo  combined  have  raised  the  banks  from  a 
low  swamp  to  from  two  to  three  feet  above  high  water. 

Dr.  Engelmann  made  the  following  remarks  on  the  recent  hot 
weather ; 

After  a  rather  cool  September,  4°  below  the  average,  on  Saturday,  the 
27th  of  that  month,  this  hot  spell  of  weather  set  in,  and  continued  to  the 
i6th  of  October — 20  davs.  In  those  20  days  the  temperature  did  not  fall 
below  60°  at  night,  and  the  daily  minimum  was  sometimes  as  high  as  70^ 
and  71®.  The  daily  maximum  was  almost  always  over  80°,  and  once  or 
twice  rose  above  90°.  Only  twice  in  those  20  days  was  the  daily  maximum 
as  low  as  75°.  The  averuge  temperature  of  the  20  days  was  73°,  which  is 
18°  higher  than  the  average  for  October. 

It  is  not  probable  that  the  next  ten  days  will  lower  the  temperature  ta 
anything  like  the  average  temperature  of  October,  which  is  55°. 7. 

Prior  to  the  present  year,  eleven  October  months  in  45  years  haves  hown 
a  temperature  above  58°,  and  three  have  been  above  60°.  In  1854  the  Octo- 
ber temperature  was  61°. 4,  in  1852  it  was  62°. 3,  and  in  1839  ^^  was  62°. 8. 

In  the  three  warmest  Octobers  mentioned  we  had  no  excessively  high 
temperature ;   in  fact,  no  three  days  in  succession  with  a  temperature  of 
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over  80° ;  but  the  weather  was  uniformly  mild,  and  thus  a  high  mean  was 
attained  —  another  of  the  numerous  instances  which  show  that  mean  tem- 
peratures alone  by  no  means  allow  a  fair  estimate  of  a  climate. 

Of  the  eleven  jears  mentioned  above  as  having  unusually  warm  Octo- 
bers, four  were  followed  by  a  winter  below  the  average  temperature  of 
33°. 4,  and  one  of  them,  1871-2,  was  one  of  the  coldest.  Three  winters 
after,  an  unusually  warm  October  had  nearly  an  average  temperature, 
and  four  were  warmer  than  usual,  that  of  1877-8  being  an  unusually  mild 
one.  It  is  therefore  evident,  that  conclusions  on  the  temperature  of  the 
following  winter  cannot  be  drawn  from  the  temperature  of  the  month  of 
October. 


November  3,   1879. 

Dr.  Engelmann  in  the  chair.     Eleven  members  present. 

Dr.  Eng^elmann  made  a  few  remarks  on  the  meteorology  of  the 
past  month. 

Mr.  Nipher  made  a  short  communication  on  the  contamination 
of  brass  by  steel  tools. 


November  17,   1879 

Charles  Speck  in  the  chair.     Seven  members  present. 

The  Corresponding  Secretary  read  a  paper  from  Dr.  G.  Seyf- 
farth,  of  New  York,  on  "  Planetary  Configurations  on  Cyprian 
Antiquities,"  which  was  referred  to  the  Publication  Committee. 


December  i,   1879. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

Dr.  Engelmann  made  a  few  remarks  on  the  unusual  turbidity 
of  the  river  water.  He  stated  that  the  amount  of  suspended  mat- 
ter was  unusually  large  for  this  season  of  the  year,  that  it  depos- 
ited very  slowly,  and  that  its  color  was  much  darker  than  the 
usual  sediment  of  the  Missouri.  The  color  was  only  slightly 
changed  at  a  red  heat* 

Dr.  Engelmann  also  made  the  following  communication  on 

*  Prof.  Potter  subsequently  sug-gested  that  this  sediment  must  have  come  from  north- 
western Missouri  and  eastern  Kansas,  and  it  was  shown  by  the  reports  of  the  Missouri 
Weather  Service,  that  rains  in  this  region  had  been  of  an  unusually  heavy  and  washing^ 
character,  t  hree  inches  having  fallen  in  one  day  over  this  region  just  prior  to  the  rise. 

F.  E.  N. 
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WILD   GRAPBS. 

One  of  our  most  important  grapes,  V,  ladrusca,  or  the  Northern  Fox 
Grape,  does  not  cross  the  Alleghanies,  being  a  native  of  the  eastern  slope. 
This  grape  has  been  improved  by  cultivation  and  has  given  rise  to  all  our 
larger-berried  varieties,  as  Isabella,  Catawba,  Concord,  etc. 

V,  cBstivalis,  or  Summer  Grape,  is  abundant  throughout  a  gp^at  part  of 
the  United  States,  but  does  not  grow  wild  west  of  the  woods  of  the  Missis- 
sippi Valley.  This  grape  is  the  base  of  the  Virginia  Seedling,  the  Herbe- 
mont,  and  other  cultivated  varieties. 

V.  riparia  of  Michaux,  also  known  in  this  neighborhood  as  the  June 
grape,  and  the  River-bank  grape,  grows  farther  north  than  any  of  the 
others,  being  found  at  Lake  Superior,  and,  skipping  the  plains,  is  found 
on  the  eastern  slope  of  the  Rocky  Mountains.  It  also  grows  in  Texas. 
But  in  the  east  it  does  not  seem  to  occur  south  of  Pennsylvania.  It  is  an 
early  grape,  and  sweet  and  very  palatable. 

K  cordifolta^  or  winter  graj>e,  does  not  grow  north  of  New  York  and 
Central  Illinois,  but  at  Washington  and  Philadelphia  it  is  the  most  com- 
mon grape.  The  trunk  of  this  grape  is  the  largest  of  all,  being  sometimes 
from  eight  to  twelve  inches  in  diameter,  at  least  in  the  river  bottoms  of  the 
Mississippi  Valley,  and  climbing  the  highest  trees ;  its  fruit  is  rather 
disagreeable. 

The  French  are  now  obtaining  from  the  woods  in  this  vicinity  a  large 
number  of  cuttings  and  an  immense  quantity  of  seed,  principally  of  V, 
rifaria^  but  also  of  other  species,  having  discarded  the  Labrusca  entirely. 
As  the  Labrusca  does  not  grow  wild  in  this  region,  there  is  no  danger  of 
getting  here  hybrid  varieties.  Our  wild  grapes  are  used  in  France  as  stocks 
to  graft  their  own  vines  on,  in  the  expectation  that  the  American  stock 
will  resist  the  destruction  of  the  Phylloxera,  which  has  made  such  sad 
havoc  among  their  grapevines.  It  has  already  destroyed  one  entire  fourth 
of  the  French  vineyards,  thereby  crippling  materially  the  prosperity  of 
the  country. 

December  15,  1879. 

Dr.  Stevens  in  the  chair.     Eleven  members  present. 

Dr.  G.  Hambach  exhibited  a  fossil  bird  in  excellent  preserva- 
tion, which  he  had  just  received  from  Colorado. 

Mr.  Nipher  exhibited  the  portable  electrometer  of  Sir  William 
Thomson,  and  explained  the  theory  of  its  action. 

The  Corresponding  Secretary  then  made  his   ' 

ANNUAL   REPORT  FOR   1 879. 

To  the  President  of  the  Academy  0/ Science. 

The  operations  of  the  Corresponding  Secretary  for  the  year  1879  have 
been  conducted  in  like  manner  as  in  former  years,  and  the  result  shows 
the  continued  prosperity  of  our  foreign  correspondence. 
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There  have  been  received  from  the  Librarian,  during  the  year,  119 
copies  of  the  several  numbers  of  the  Transactions  for  sale  or  exchange; 
and  of  these,  105  copies  have  been  disposed  of  in  the  way  of  exchange,  and 
8  copies  by  sale,  leaving  6  copies  in  hand. 

There  have  been  added  to  the  Foreign  List  of  exchanges  14  societies 
and  individuals,  and  to  the  Home  List  10,  making  a  total  of  24. 

The  whole  number  of  names  on  the  Foreign  List,  at  the  present  time,  is 
245,  distributed  as  follows:  Sweden  and  Norway,  4;  Russia,  9;  Denmark, 
3;  Holland,  11;  Germany,  loi ;  Switzerland,  11;  Belgium,  9;  France, 
26;  Italy,  18;  Spain,  3;  Portugal,  2;  South  America,  8;  Mexico,  5;  East 
Indies,  6;  Great  Britain  and  Ireland,  29. 

The  whole  number  on  the  Home  List  is  no  (U.  States,  loi ;  British 
Provinces,  9). 

The  total  number  of  exchanges  is,  then,  355,  to  which  our  Transactions 
are  regularly  sent  as  issued,  and  from  the  greater  part  of  which  their  pub- 
lications are  received  in  return. 

A  full  list  of  the  publications  that  have  been  received  .through  the  Cor- 
responding Secretary,  since  the  printing  of  the  last  number  of  the  Trans- 
actions, will  appear  in  No.  i  of  vol.  iv.,  shortly  to  be  issued. 

Our  foreign  exchanges  are  conducted  mainly  through  the  Smithsonian 
Institution  and  its  Agencies  (as  heretofore)  at  a  moderate  expense  to  the 
Academy.  By  this  means,  our  operations  are  greatly  facilitated  :  other- 
wise, the  expense  would  probably  be  greater  than  the  Academy  could  sus- 
tain from  its  present  resources. 

The  whole  number  of  Corresponding  Members  now  upon  the  list 
(elected  since  the  foundation  in  1856)  is  174.  The  number  of  those  who 
are  deceased  has  not  been  accurately  ascertained.  One  only  has  been 
added  to  the  list  during  the  past  year. 

The  publication  of  No.  i  of  vol.  iv.  of  the  Transactions  (delayed  for 
some  months  for  the  completion  of  papers  deemed  important  to  be  inclu- 
ded) will  not  need  to  be  much  longer  postponed.  It  will  bring  the  report 
of  our  proceedings  down  to  the  end  of  the  year  1879. 

The  account  of  the  Corresponding  Secretary  for  the  year  1879  ^^  here- 
with submitted  in  detail,  showing  a  total  of  receipts  of  $35*75  and  expen- 
ditures $31.11,  leaving  a  balance  in  hand  of  $4.64. 

Respectfully  submitted,  NATHANIEL  HOLMES, 

January  5th,  1880.  Corr,  Set^y, 

The  Treasurer,  Dr.  E.  Sander,  then  submitted  his  report,  of 
which  the  following  is  an  abstract. 

The  receipts  for  the  year  were  $710.20,  of  which  $216.39  were 
donated  by  the  Executive  Committee  appointed  to  arrange  for  the 
reception  of  the  American  Association  for  the  Advancement  of 
Science,  and  $482.40  were  received  from  members  as  annual  dues. 

The  expenditures  amounted  to  $554.87,  by  far  the  larger  part 
of  which,  viz.  $464.79,  were  used  towards  paying  for  a  new  num- 
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ber  of  the  Transactions.  This  leaves  a  balance  in  the  treasury 
of  $261.18. 

Mr.  F.  M.  Crunden,  Librarian,  reported  the  following  addi- 
tions to  the  library :  Volumes,  318  ;  pamphlets,  and  parts  of  vol- 
umes, 836 ;  sheets,  maps,  etc.,  186. 

The  President,  Dr.  George  Engelmann,  then  made  his  Annual 
Address,  as  follows : 

Gentlemen  of  the  Academy : 

The  expectation  expressed  at  the  last  annual  meeting,  that  soon  we 
would  be  able  to  meet  in  our  own  HalK  has  not  been  realized.  Its  happv 
fulfilment  has  been  delayed  for  causes  not  under  the  control  of  your 
officers  or  vour  committee.  But  it  is  understood  that  the  authorities  of 
Washington  University  have  declined  other  offers  for  the  disposition  of 
the  old  Mary  Institute  property  on  Lucas  place,  and  that  the  offer  they 
made  to  us  a  year  ago  is  still  open  to  us. 

We  ought  to  be  able  to  avail  ourselves  soon  of  this  advantageous  oppor- 
tunity to  acquire  a  home — a  home  without  which  we  will  continue  to  linger 
along  in  the  present  unsatisfactory  manner. 

But  it  will  be  necessary  to  raise  not  only  the  $25,000  asked  for  the  pro- 
perty, but  also  to  raise  a  fund  of  the  same  amount,  part  of  which  to  enable 
us  to  put  the  building  in  a  proper  condition  for  our  purposes,  erect  cases 
for  our  specimens  and  for  our  library,  bind  our  thousands  of  scattered 
volumes,  and  thus  make  them  accessible  to  the  members  and  to  students 
generally.  Another  and  greater  part  might  be  put  aside  as  a  permanent 
fund,  from  the  interest  of  which  the  current  expenses  of  the  Institution  for 
Curator.  Janitor,  light,  fuel,  repairs  and  other  smaller  items  would  have 
to  be  met,  as  our  regular  income  from  the  contribution  of  members  will  be 
needed  for  the  publication  of  our  Transactions. 

Does  the  large,  wealthy  and  progressive  city  of  St.  Louis  contain 
appreciation  of  scientific  pursuits  and  necessities,  combined  with  public 
spirit,  enough  to  raise  such  a  comparatively  small  sum  ? 

It  is  believed  that  the  first  $25,000  necessary  for  the  purchase  of  the 
property  are  almost  ready,  but  that  they  have  been  subscribed  only  condi- 
tionally, and  will  not  be  available  unless  the  second  equal  and  absolutely 
necessary  sum  can  be  brought  together. 

Everv  day's  experience  shows  how  intimately  science  is  connected  with 
practical  life  and  how  necessary  one  is  to  the  other.  In  the  New  England 
States  this  has  long  since  led  to  great  results.  Quite  lately  the  great 
commercial  metropolis  of  our  Atlantic  border  has  awakened  to  the  same 
conviction,  and  while  years  ago  New  Yorkers  almost  ignored  the  obscure 
existence  of  their  New  York  Lyceum,  they  have  at  present  one  of  the  best 
endowed  and  splendid  institutions  of  Natural  History,  foi^tered  both  by 
citv  and  State  in  the  most  liberal  manner.  Can  not,  will  not  the  commer- 
cial  metropolis  of  the  Mississippi  valley  imitate  such  a  noble  example?  It 
seems  that  the  returning  general  prosperity  of  the  country  should  enable 
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the  friends  of  Science  in  St.  Louis  to  base  our  institution,  which  we  have 
carried  on  through  a  quarter  of  a  century,  contending  with  difficulties  and 
adversities  —  to  base  it,  I  say,  on  a  permanent  foundation,  promising  a 
prosperous  future. 

The  members  of  the  Academy  consist  now  of  2  Life  and  104  Associate 
Members.  During  the  year  4  new  members  have  been  added ;  3  we  have 
lost  by  death,  and  4  by  resignation  or  removal. 

The  Treasurer  reports  an  income  of  $710.20  during  the  past  yean 
$216.39  of  which  were  donated  to  the  Academy  by  the  Committee  of 
Reception  of  the  American  Association  of  Science,  being  a  surplus  from 
the  fund  collected  for  the  meeting  of  August,  1878,  in  this  city.  The 
expenses,  principally  for  printing,  were  $554.49;  so  that,  with  the  balance 
of  the  year  before  ($105.83),  we  have  now  in  the  treasury  remaining 
$261  14. 

The  Corresponding  Secretary  reports  174  Corresponding  Members  now 
living,  as  far  as  ascertained,  one  only  having  been  added  during  the  year. 

The  whole  number  of  our  foreign  exchange  list  is  now  245,  and  of  our 
home  list  no,  together  355,  to  whom  we  send  our  publications  and  from 
whom  we  receive  theirs,  mainly  through  the  mediation  of  the  Smithsonian 
Institution,  without  which  such  an  intercourse  would  be  nearly  impossible. 

The  Librarian  reports  an  addition  to  our  library  during  the  past  year 
of  318  volumes,  836  pamphlets  and  parts  of  volumes,  and  186  sheets,  loose 
maps.  etc. 

The  first  number  of  the  fourth  volume  of  our  Transactions  is  nearly 
through  the  press  and  will  be  issued  in  a  few  weeks.  It  is  believed  that  it 
will  furnish  valuable  addition  to  the  scientific  literature  of  the  day. 

I  am  sure  that  I  express  the  sense  of  every  member  of  our  Academy, 
when  I  offer  my  heartfelt  thanks  to  the  officers,  my  colleagues,  and  espe- 
cially to  our  efficient  Secretaries,  both  the  Corresponding  as  well  as  the 
Recording  Secretary,  and  express  the  hope  that  they  may  permit  us  to 
continue  them  in  their  laborious  trusts.        • 

As  for  myself  I  thank  you  heartily  for  your  continued  confidence,  but 
wish  that  you  would  select  a  younger  and  more  efficient  person  to  preside 
over  your  Institution. 

Mr.  F.  E.  Nipher  then  made  the  following  communication  on 

THE   ELECTRIC   LIGHT. 

In  the  Philosophical  Journal  for  January,  1879,  ^r*  ^'  H*  Preece  gives 
a  discussion  in  which  he  shows  the  condition  to  be  supplied  in  electric 
lighting,  in  order  to  obtain  a  maximum  effect.  Starting  with  equation  2, 
p.  31,  we  have  for  the  heat  distributed  to  the  incandescent  material, 

11=    -^*-^-- 

where  p  represents  the  battery  resistance,  r  the  resistance  of  connecting 
wires,  and  I  the  resistance  of  a  single  lamp. 
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For  ff  lamps  joined  up  in  series  we  must  put  nl  for  /,  and  if  joined  in 
multiple  arc  we  must  put  —  for  /,  in  the  above  formula.     In  either  case, 

the  value  of  H  is  found  to  be  a  maximum  when  the  resistance  of  the  lamp 
system  is  equal  to  that  of  the  rest  of  the  circuit. 

Mr.  Preece  then  proceeds  on  the  assumption  that  this  condition  cannot 
be  supplied  when  n  is  large,  reaching  the  conclusion  than  when  n  is  large 
the  amount  of  heat  generated  in  each  lamp  varies  inversely  as  the  square 
of  the  number  of  lamps. 

This  is  true  in  either  of  the  two  special  cases  discussed  by  him.  If, 
however,  we  have  n  lamps  arranged  in  «'  parallel  circuits,  in  each  of 
which  we  have  n"  lamps,  the  previous  equation  becomes 


r^  +  .+^,j 


L 

With  this  arrangement,  it  is  aiuay^  possible  to  supply  the  condition 
which  makes  H'"  a  maximum,  entirely  irrespective  of  the  value  of  ». 
This  condition  is 


/  +  ''=-/ 

n 


where 


I 
Hence,  when   this   condition   is   supplied,  the  heat  given  out  in  the  lamp 
system  becomes 

H'    =       ^ 


4(/  +  '') 
which  is  independent  of  the  value  of  n. 

The  heat  generated  in  each  lamp  will  then  vary  inversely  as  the  num- 
ber of  lamps.  • 

C.  V.  Riley  and  Chas.  Rau  were  elected  to  corresponding 
membership. 

Election  of  officers  for  the  ensuing  year  then  took  place,  with 
the  following  result : 

President — George  Engelmann. 

First  Vice  President — C.  Shaler  Smith. 

Second  Vice  President— Albert  Todd. 

Corresponding  Secretary — Nathaniel  Holmes. 

/Recording  Secretary — Francis  E.  Nipher. 

Treasurer — En  no  Sander. 

Librarian — F.  M.  Crunden. 

Curators — G.J.  Engelmann,  G.  Hambach,  W.  B.  Potter. 
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yanuary  19,  1880. 

The  President  in  the  chair.     Thirteen  members  present. 

The  Corresponding  Secretary  read  letters  from  C.  V.  Riley 
and  Chas.  Rau,  acknowledging  their  election  to  corresponding 
membership. 

The  Corresponding  Secretary  presented  a  paper  from  J.  Coch- 
rane, of  Lewiston,  Pa.,,  on  the  "  Coal  Formations  of  America," 
-which  was  referred  to  the  Committee  on  Publication. 

Dr.  Engelmann  made  the  following  remarks  on  the  tempera- 
ture of  the  month : 

Last  October  was  the  wannest  October  in  45  years,  November  was 
wanner  than  the  average,  and  December  a  little  colder  than  the  mean  for 
the  month ;  but  now  we  have  a  January  which  thus  far  exceeds  in  mild 
temperature  any  we  have  had  in  this  long  period.  The  mean  temperature 
for  January  here  in  St.  Louis  is  a  little  less  than  32  degrees,  but  thus  far, 
in  the  first  19  days  of  the  month,  we  have  had  a  mean  temperature  of 
nearly  48  degrees,  and  11  successive  days  (from  the  2d  to  the  12th)  without 
any  frost.  Previously  the  warmest  Januarys  had  only  5  and  7  successive 
days  without  frost.  The  warmest  Januarys  I  have  ever  observed  here  were 
those  of  1^45  and  1858,  both  with  40^.5.  The  next  12  days  of  this  month 
may  depress  the  mean  temperature  yet,  but  it  is  likely  that  it  will  still  be 
much  higher  than  the  highest  mean  ever  observed  by  me. 

You  will  recollect  the  prediction  of  a  cold  winter  with  which  we  were 
treated  a  few  months  ago.  The  warm  October  would  surely  be  followed 
by  an  unusually  cold  winter,  and  Indians  and  wild  beasts — and,  I  believe, 
plants  also — were  hauled  up  to  confirm  the  prediction;  but,  then,  the  win- 
ter is  not  yet  over,  and  we  do  not  know,  cannot  know,  cannot  predict,  what 
the  next  four  or  six  weeks  may  yet  bring  us. 

I  can  tell  you,  however,  that  the  warmest  Januarys  I  have  experienced 
here  were  followed  in  1845  by  a  still  warmer  February;  but  that  of  1858 
was  succeeded  by  a  very  cold  February,  the  mean  of  January,  40°. 5,  falling 
to  the  mean  of  February,  27°. 2,  more  than  13  degrees.  And  though  on 
an  average  February  is  3J  degrees  warmer  than  January,  we  have  not 
rarely  seen  it  8  to  12  degs.,  and  in  1838  even  I4degs.  colder  than  January. 

The  remarkable  cold  weather  experienced  in  Europe,  especially  in  the 
the  west  and  south  of  Europe,  while  northeastward,  in  Northern  Germany 
and  in  Russia  it  has  been  rather  mild,  is  a  phenomenon  which,  in  con- 
nection with  our  mild  winter,  must  stimulate  meteorological  research  and 
speculation.  But  as  to  prediction,  does  not  this  abnormrl  winter  prove 
that,  thus  far,  prediction  has  as  signally  failed  as  the  so-called  spiritual 
revelations  ?  What  precautions  would  not  have  been  taken  in  European 
countries  if  that  disastrous  summer  climate  with  its  cold  rains  and  mis- 
erable harvests,  and  if  that  cold  winter   with   its   ice  and  snow  and  its 

iv — 2 — D 


1 

consequent  floods   and  its  suffering,  could  have  been  predicted  or  onlj 
guessed  at! 

We,  ant-like,  gather  isolated  facts  in  all  parts  of  the  globe,  and  maj 
hope  that  some  one  who  comes  after  us  may  in  t^em  discover  the  guiding 
principles  and  build  up  meteorological  theories  which  will  explain  what 
now  are  only  startling  mysteries. 

Dr.  Engelmann  also  read  the  following  note  on  the  Catalpa 
speciosa^  exhibiting  specimens  of  the  seed  pods  of  the  two  varie- 
ties growir.g  here,  and  of  a  Japanese  variety. 

A  native  catalpa  was  found  growing  in  Southern  Illinois,  Indiana 
and  Southeast  Missouri,  and  was  called  **  Shawnee  wood"  by  the  early 
French  settlers,  on  account  of  its  use  by  the  Shawnee  Indians.  Michaux 
knew  this  tree  ninety  years  ago  without  distinguishing  it  from  the  old  ape- 
cies  found  in  Georgia.  Forty  ^-ears  ago  a  number  of  them  were  growing 
on  Main  and  Second  streets,  in  the  gardens  of  Chouteau  and  the  Catholic 
Bishop,  and  a  few  are  still  standing  on  Third  street  near  Plum,  and  others 
in  different  parts  of  the  city.  This  variety  is  botanically  different  from  the 
majority  of  catalpas  found  in  the  city  now.  It  is  of  larger  growth,  with 
larger  and  more  showy  blossoms,  and  it  blooms  from  one  to  two  weeks 
earlier.  In  the  forests  of  Missouri  it  attains  a  height  of  sixty  feet;  the 
trunk  is  straight,  and  it  is  altogether  a  most  beautiful  tree.  New  Madrid 
is  the  centre  of  its  geographical  distribution.  It  grows  'rapidly,  and  is 
almost  indestructible  in  water.  Gate-posts  on  the  farm  of  the  late  Presi- 
dent Harrison,  in  Indiana,  have  been  standing  for  eighty  years.  The 
wood  admits  of  a  fine  polish,  and  the  sap-wood  becomes  heart-wood  in 
two  or  three  years,  whereas  it  takes  the  cedar  twenty-five  years  to  attain 
its-durable  quality.  No  better  wood  could  be  found  for  railroad  ties  if  the 
wood  turns  out  to  be  solid  enough  to  bear  the  shock,  and  the  railroads  are 
already  preparing  to  use  it  for  this  purpose.  It  should  be  planted  on  our 
prairies,  where  it  would  be  found  a  most  valuable  tree  for  many  purposes. 

Mr.  Nipher  read  a  lecture  on  "  Choice  and  Chance." 
Mr.  Chns.  M.  Scott  was  elected  to  associate  membership. 


February  2,   1880. 

The  President  in  the  chair.     Ten  members  present. 

The  Corresponding  Secretary  read  by  title  a  paper  on  "Plane- 
tary Configurations  on  Cyprian  Antiquities,"  by  Dr.  G.  Seyffarth, 
which  was  referred  to  the  Publication  Committee. 

Dr.  Engelmann  gave  a  verbal  statement  of  the  temperature  foy 
the  past  month,  which  was  the  warmest  January  for  many  years* 
The  mean  temperature  of  the  whole  month  was  about  45  i  deg8., 


which  was  five  degrees  higher  than  he  had  ever  seen  it  in  Janu- 
ary. With  us  it  does  not  seem  that  vegetation  has  started  much, 
but  in  the  neighborhood  of  Iron  Mountain  honeysuckles  were  in 
bud,  and  in  Arkansas  apricots  are  beginning  to  bloom.  The 
doctor  then  adverted  to  the  cultivation  of  the  western  catalpa. 

Dr.  Engelmann  reported  that  Prof.  Sergeant  of  Massachusetts, 
superintendent  of  that  portion  of  the  coming  census  which  refers 
to  forest  trees,  has  spent  some  days  in  this  section.  One  of  the 
interesting  points  was  his  visit  to  Southeast  Missouri,  where  the 
catalpa  grows.  Near  Charleston,  Mississippi  Co.,  Mo.,  he  lound 
this  tree  quite  abundantly,  and  the  Iron  Mountain  railroad  is 
testing  it  for  their  purposes.  It  makes  a  fine  and  growing  tree 
for  our  farms,  makes  excellent  fence  rails  and  posts,  and  can  be 
utilized  in  many  ways. 


February  i6,  iS8o. 

Hon.  A.  Todd,  Vice  President,  in  the  chair.     Nine  members 
present. 

The  meetii\g  was  devoted  to  business. 


March  i,  1880. 

The  President  in  the  chair.     Eleven  members  present. 
Miss  Mary  E.  Murtfeldt  read  the  following  note  on 

IMMIGRANT  INftECTS,   ESPECIALLY  THE   EUROPEAN  CABBAGE-WORM. 

One  of  the  most  important  as  well  as  interesting  questions  with  which 
the  economic  entomologist  has  to  deal  is  that  of  the  migration  of  injurious 
insects. 

The  tide  of  travel,  with  insects  as  with  men,  seems  naturally  to  be  from 
east  to  west.  Occasionally  there  are  examples  to  the  contrary,  as  in  the 
case  of  the  Grape  Phylloxera  and  the  Colorado  Potato  beetle.  With  these 
two  notable  exceptions,  however,  Europe  has  not  received  from  America 
any  considerable  pest  to  offset  the  almost  innumerable  noxious  species 
that  have  immigrated  to  us  from  the  other  side  of  the  Atlantic. 

Asa  negative  illustration  of  this  natural  progress  from  east  to  west  may 
be  mentioned  the  comparative  scarcity  of  Asiatic  species  along  our  Pacific 
seaboard.  With  steamers  plying  regularly  between  our  western  ports  and 
those  of  India,  China  and  Japan,  engaged  in  a  varied  and  extensive  com- 
merce, it  is  remarkable  that  so  small  a  percentage  of  oriental  insect-fauna 
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appears  in  our  catalogues.  At  the  same  time,  though  isolated  from  the 
eastern  States  by  arid  plains  of  great  extent  and  mountain  heights  of 
arctic  cold  and  severity,  our  insects,  including  those  from  Europe,  have 
nearly  all  found  their  way  into  the  fields,  orchards  and  vineyards  of  the 
Pacific  States. 

Among  other  interesting  traits  exhibited  by  these  immigrant  insects  is 
their  capacity  for  adapting  themselves  to  climatic  and  other  conditions  so 
varied  and  so  different  from  those  to  which  they  were  indigenous.  In 
many  cases  such  adaptation  is  accompanied  by  noteworthy  modifications 
of  habit,  and  even,  in  a  few  species,  of  structure. 

The  latest  invader  from  Europe  which  has  appeared  in  our  immediate 
locality  is  the  Cabbage  or  Rape  butterfly  {Pieris  raf<E^  Schrank).  More 
than  ten  years  ago,  in  an  article  on  the  various  **  Cabbage-worms,"  Prof. 
Riley  called  attention  to  this  insect,  which  had  then  appeared  only  in  the 
vicinity  of  a  few  northern  seaports,  and  predicted  its  spread  westward  and 
southward ;  with  the  further  assurance  that,  once  among  us,  it  would  prove 
vastlv  more  destructive  and  difficult  to  eradicate  than  anv  of  our  native 
pests  of  the  same  family. 

This  prediction  was  abundantly  fulfilled  during  the  past  summer  (1879), 
much  sooner  than  had  been  anticipated.  From  July  to  October  the  "green 
worms"  were  on  every  cruciferous  garden,  vegetable — the  second  brood  of 
the  season,  evidently — being  thus  numerous  and  destructive.  In  the  flower 
garden  also  they  made  known  their  unwelcome  presence.  Here,  singii- 
larlj*  enough,  they  rejected  the  stocks,  the  sweet  Hyssum,  and  the  Candy- 
tuil,  plants  belonging  to  the  botanical  family  which  they  most  aflfect,  in 
favor  of  the  Mignonette,  which  belongs  to  an  entirely  different  family.  It 
is  worthy  of  mention  that  this  plant — the  Mignonette — is  likewise  the  only 
plant  outside  of  the  Crmci/erte  upon  which  the  lar>'a  of  our  most  abundant 
indigenous  species  (Pieris  frotodice)  will  feed. 

The  perfect  insect  of  P,  rafte  is  a  delicate  white  butterfly  of  medium 
size.  8low  in  flight  and  seldom  rising  high  in  the  air.  Both  sexes  bear  a 
superficial  resemblance  to  the  male  of  our  native  protodice^  but  may  be 
distinguished  from  it  a  glance  by  the  more  or  less  intense  yellow  color  of 
the  under- surfaces  of  the  wings  and  their  more  conspicuous  black  tips. 

There  are  probably  three  distinct  broods  of  this  insect  in  this  latitude* 
though  the  longevity  and  continued  fecundity  of  the  butterflies  make  it 
very  cithcult  to  draw  thelineof  demarkation  between  these  broods.  Larva: 
of  various  sizes  and  in  greater  or  less  numbers  may  be  found  at  any  time 
from  spring  until  late  in  autumn.  Hibernation  takes  place  in  the  chrysa- 
lis st:.te.  The  unusually  warm  weather  of  the  autumn  of  last  year  (1S79) 
had  the  effect  to  bring  out  prematurely  a  large  proportion  of  butterflies 
from  the  last  brood,  with  which  I  was  experimenting.  This  unseasonable 
emergence  was  likewise  observed  in  the  open  air.  These  individuals  did 
not,  of  course,  survive  the  winter,  and  the  spring  brood  would  be  therebj 
diminished.  It  is  not  unusaul  for  insects  which  hibernate  in  the  pupa 
state  to  occasionally  send  forth  a  stray  individual  in  autumn;  but  that  so 
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large  a  percentage  of  these  butterflies  should  have  developed  only  to  speed- 
ily perish,  shows,  I  think,  the  (as  yet)  imperfect  adjustment  of  this  insect 
to  the  climate  of  its  new  habitat.  It  may  be  safely  predicted  that  fewer 
butterflies  from  the  last  brood  will  issue  each  successive  year  until  they 
finally  cease  to  do  so  altogether. 

Many  of  the  butterflies  also  came  out  during  warm  days  in  March  this 
year,  and  found  no  flowers  yielding  honey  for  their  own  nourishment,  nor 
any  vegetation  adapted  to  the  needs  of  their  progeny.  They,  consequently 
must  have  perished  before  they  were  able  to  do  any  damage.  Having 
observed  them  carefully  this  spring,  I  am  convinced  that  they  will  not  ovi- 
posit on  any  of  our  early  wild  cruciferous  plants  such  as  Cafsella^  Lfpi- 
dium,  ArabiSj  and  the  like.  They  are,  however,  speedily  attracted  to  hot- 
beds where  young  plants  of  cabbage,  cauliflower,  kohlrabi  and  allied  species 
are  growing,  and  these  demand  careful  attention  to  prevent  loss. 

The  Rape  butterfly  has  already  extended  its  range  in  this  country  from 
far  north  into  British  America  to  the  south  of  Georgia,  and  there  is  no 
reason  to  doubt  that  it  will  be  able  to  adapt  itself  to  all  the  variations  of 
soil  and  climate  incident  to  such  a  wide  area. 

In  Europe  this  pernicious  insect  is  mainly  kept  in  check  by  numerous 
parasites,  some  of  which  attack  it  in  one  stage  of  development  and  some 
in  another.  For  several  years  after  its  advent  into  America  none  of  these 
natural  allies  came  to  the  aid  of  the  disheartened  gardener  who  was  obhiged 
to  wage  a  single-handed  warfare  against  it.  After  a  few  years  several 
parasitic  insects  were  observed  preying  upon  it  in  the  districts  in  which  it 
first  appeared.  The  most  important  of  these  parasites  is  a  minute,  metalic- 
green  Chalcis-fly  {Pteromalus  puparium^  Linn.),  which  is  identical  with 
the  most  destructive  European  foe  of  P,  rafte.  This  fly  was  at  first  sup- 
posed to  have  followed  the  butterfly  to  this  country —conveyed  in  infested 
chrysalides,  perhaps — but  it  has  since  been  ascertained  that  it  is  indigen- 
ous on  both  sides  of  the  Atlantic,  from  the  fact  that  it  has  been  found  in 
localities  where  the  Rape  butterfly  has  not  yet  made  its  appearance.  It 
was  probably  originally  parasitic  on  the  larvae  of  the  Northern  Cabbage 
butterfly  {^Pieris  oleracea)^  which  closely  resemble  the  European  species. 

The  fly  places  its  eggs  in  or  upon  the  skin  of  the  mature  caterpillar. 
From  these  eggs  proceed  minute  maggots,  which  subsist  on  the  fatty  tis- 
sues of  their  victim,  but  do  not  touch  its  vital  organs  until  after  it  changes 
to  chrysalis.  Within  the  chrysalis  shell  they  complete  their  transforma- 
tions, the  flies  puncturing  it  in  all  parts  when  ready  to  emerge. 

As  the  Northern  Cabbage  butterfly  does  not  occur  with  us,  we  are  less 
likely  therefore  to  soon  have  the  benefit  of  its  parasite,  unless,  as  might  be 
easily  done,  it  is  introduced  in  infested  chrysalides. 

The  artificial  remedies  consist  of  the  application  of  hot  water,  whale  oil 
soapsuds,  or  strong  tar-water,  to  the  plants  suffering  from  the  attacks  of 
the  caterpillars.  Paris  green  and  some  other  poisons  in  the  form  of  pow- 
der will  destroy  the  insects,  but  cannot  be  used  with  safety  on  vegetables 
whose  foliage  or  flowers  are  used  for  food. 
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Mr.  Nipher  read  a  paper  detailing  the  results  of  his  examina* 
tion  of  the  Marshfield  tornado  of  April  i8th,  which  was  followed 
by  a  paper  by  C.  Shaler  Smith  upon  the  same  subject,  these  gen» 
tlemen  having  examined  different  parts  of  the  path. 

Dr.  O.  Pavy,  who  was  present,  was  invited  to  address  the 
Academy,  and  made  a  few  remarks  in  regard  to  the  Howgate 
expedition,  which  he  is  to  accompany  as  surgeon  and  naturalist. 


May  17,   1880. 

Hon.  A.  Todd,  Vice  President,  in  the  chair.     Eight  members- 
present. 

Dr.  O.  Pavy  was  elected  to  corresponding  membership. 


June  7,  1880. 

The  President  in  the  chair.     Seven  members  present. 
Dr.  Engelmann  made  the  following  remarks  concerning  the 
month  of  May : 

The  present  Maj  with  its  mean  temperature  of  71^.3  was,  with  one  ex- 
ception, the  warmest  May  observed  here,  and  was  also  remarkable  as 
exhibiting  no  great  extremes  of  temperature.  The  extremes  were  41^.5 
and  89^.5.  The  temperature  of  the  three  warmest  Mays  was — 1860,  72^.1 ; 
1870.  7o°.2 ;  x88o,  7i°.3.     All  others  lie  between  60®  and  70®. 

Dr.  Hambach  exhibited  a  new  species  of  Melonite  and  spines 
of  Melonites  crassus^  and  announced  a  paper  in  description  of 
these  fossils. 


October  4,  1880. 

Dr.  I.  Forbes  in  the  chair.     Eight  members  present. 

The  Corresponding  Secretary  presented  a  paper  by  Dr.  Se^'f- 
farth  on  the  *'  Hieroglyphic  Tablet  of  Pompeium,"  which  was- 
referred  to  the  Publication  Committee. 

Mr.  Nipher  read  a  paper  giving  results  of  the  magnetic  survey- 
of  Missouri  during  the  summer  of  iSSo. 


October  i8,  1880. 

Hon  Chas.  Speck  in  the  chair.  Fifteen  members  and  visitors 
present. 

Mr.  Nipher  made  an  experiment  showing  the  formation  of  a 
vortex  in  water,  a  section  of  the  apparatus  being  represented  in 
the  cut. 

A  wide-mouth  receiver  iA  B)  with  a  tubulure  (if)  Ja  placed  with  the 
■  tube  (f  d)  with  corli  ii  lilted  into  the  tubulure, 
in  escape  for  water.    Water  ia  run  into  the  receiver 

by  a  rubber  tube  (a),  Bo  arranged  as  to  throw 
the  water  into  rotation.  The  water  was  run 
in  Trom  the  hjdrant  with  a  pressure  of  jo  or 
'  60  ft.  A  tall,  narrow  bell  glass  (C)  was  then 
placed  centrall7  over  the  vortex  formed,  as 
shown,  and  an  exhaustion  of  the  air  in  C  then 
took  place,  the  water  rising  in  C  until  the 
whole  length  of  the  vortex  was  about  30  inch- 
es. Its  diameter  at  the  top  was  about  half 
an  inch  and  it  rapidlj'  diminished  in  size,  be- 
coming apparently  not  over  a  tenth  of  an  inch 
in  diameter  at  a  depth  of  six  inches,  and  at 
the  bottom  (at  the  limit  of  exhaustion  was 
reached)  the  vorten  was  represented  hy  a  fine 
filament,  (he  lower  end  of  which  was  con- 
tinuallj'  breaking  off  and  passing  rapidly 
down  the  discharge  tube.  When  the  bell  glass 
(C)  is  not  Bjmmetrically  over  the  discharge 
tube,  the  vortex  is  more  or  less  curved  and 
sways  slowly  in  a  moat  beautiful  manner. 
Cochineal  tincture  poured  into  the  outside 
vessel,  or  bits  of  wood  introduced  into  the 
mouth  of  C,  show  the  path  of  the  water  particles  around  the  vortex.  A 
thin  splinter  introduced  into  the  discharge  tube  mounts  quickly  to  the  top 
with  the  shortening  vortex  when  *  is  closed  for  a  moment,  and  darts 
quickly  down  again  when  S  is  opened.  It  is  intended  to  arrange  the  appa- 
ratus BO  that  three  or  more  of  such  vortices  can  be  made  in  one  vessel,  in 
order  to  show  how  they  act  upon  each  other  under  various  circumstances. 
The  beauty  of  the  experiment  was  marred  somewhat  by  reason  of  the 
turbidity  of  the  hydrant  water.  In  making  the  experiment  care  should 
betaken  to  make  the  tube  bdRW  with  water.  The  velocity  ofoutflow  can 
be  regulated  somewhat  by  plunging  the  tube  d  into  a  vessel  of  water, 
bringing  the  lower  end  of  the  tube  near  the  bottom.  If  desired,  the  tube 
can  also  be  throttled  by  a  perforated  cork. 
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C.  Shaler  Smith  exhibited  an  interesting  specimen,  being  the 
head  of  a  pile  of  resinous  pine  which  had  been  driven  by  a  pile- 
driver  weighing  4,700  lbs.,  delivering  300  blows  per  minute.  The 
top  of  the  pile  had  been  encircled  by  an  iron  ring,  and  just  below 
the  ring  the  fibre  of  the  wood  had  been  upset,  and  the  heat  devel- 
oped had  set  the  wood  on  fire,  so  that  the  whole  top  burned  off 
and  could  be  lifted  off  as  a  cap. 

Dr.T,  G.  Comstock  was  elected  to  associate  membership. 


November  1,  1880. 

Dr.  E.  Sander  in  the  chair.     Five  members  present 
The  Corresponding  Secretary  presented  a  collection  of  papers 
from  the  Transactions  of  the  American  Institute  of  Mining  En- 
giners — the  gift  of  Edwin  Harrison — which  were  accepted   with 
a  vote  of  thanks. 

The  evening  was  devoted  to  business. 


November  15,  1880. 

Hon.  A.  Todd  in  the  chair.     Nine  members  present. 
Mr.  Holmes  made   some  remarks  on  the  antiquity  of  man  in 
the  Rocky  Mountain  region. 

Mr.  Nipher  explained  the  action  of  the  Bell  photophone. 


December  6,   1880. 

Dr.  Geo.  Engelmann,  President,  in  the  chair.  Nine  members 
present. 

Mr.  Nipher  made  the  following  report  on  the 

METEOROLOGY  OP   NOVEMBER. 

The  November  iusl  passed  has  been  remarkable  for  the  low  temperature 
reached,  it  having  been  the  coldest  ever  obser\'ed  in  St.  Louis.  The  mean 
temperature  at  the  University  was  34°.  although  two  other  stations  in  St. 
Louis  gave  a  mean  of  32°.!. 

Previous  to  this  vear,  the  lowest  «ir<rii  November  temperatures  observed 
bv  Engelmann  were—  1S3S,  34°; :  in  1S72,  36^.1;  in  1858,  37*.6,  and  in 
1S42,  ^7°.7.  Twelve  times  since  1S37  the  temperature  has  fallen  below  40*, 
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while  in  1849  ^^^  mean  rose  to  51^.8.    The  average  November  tempera- 
ture is  42  9. 

The  coldest  November  temperature  observed  by  Engelmann  at  any  time 
was  minus  0^.5  in  1845,  although  the  mean  of  that  month  fell  only  0.^2 
below  the  normal  (42*'.9).  During  last  month,  in  S.W.  Missouri,  the 
temperature  and  the  mean  temperature  have  been  lower  than  were  ever 
obser^'ed  at  St.  Louis.  The  coldest  temperature  in  the  State  is  reported 
from  Neosho,  namely,  — 16°  on  the  i8th  (and  — 4°  and  — 6**  on  the  17th 
and  19th),  while  the  average  for  the  month  at  that  station  is  30^.9.  Only 
one  other  station  reports  a  lower  mean,  viz.  Oregon,  28.8 ;  but  the  coldest 
femperature  observed  at  Oregon  was  -f-5°*  This  extreme  cold  extended 
to  other  points  in  South  Missouri  (on  the  i8th),  the  temperature  in  the 
north  part  of  the  State  averaging  15  degs.  higher;  thus,  on  the  i8th>the 
minimum  at  7  a.m.  readings  were — 


Central. 

North. 

Neosho,  min. 

—  16 

Chamois, 

—  8 

Corning, 

+  6 

Salem.         7  a.m. 

— 12 

Warrensburg, 

—  6 

Oregon, 

--5 
--3 

Springfield  5    ** 

—   9 

Boonville, 

—  2 

Keokuk,  above 

Ironton,       7    " 

—  13 

Cuba,  min.  61 " 

—   4 

The  rainfall  at  St.  Louis  was  3.24  (normal  2.95),  the  greater  part  here, 
as  in  the  State,  falling  before  the  15th.  In  S.E.  Missouri  the  fall  has  ex- 
ceeded 5  inches.  In  the  rest  of  the  State,  excepting  along  the  Missouri 
valley  from  Kansas  City  to  near  Glasgow  (where  the  fall  was  over  2  in.), 
the  fall  has  been  between  i  and  2  inches. 

Dr.  Engelmann  made  a  few  remarks  on  graphical  methods  of 
representing  the  characteristic  features  of  a  temperature  series. 


December  20,  1880. 

Dr.  Engelmann  in  the  chair.     Sixteen  members  present. 

Dr.  Engelmann  gave  a  brief  account  of  his  work  during  last 
summer  among  the  forests  of  Oregon,  Arizona,  and  California  as 
far  south  as  the  Mexican  boundary.  This  work  has  been  done 
for  the  U.  S.  census,  and  was  done  in  company  with  Dr.  Parry 
and  Prof.  Sargent.  The  forests  of  California  are  very  fine,  and 
composed  mostly  of  coniferous  wood.  Timber  for  wagons  and 
wine  barrels  is  imported  from  the  east,  and  some  timber  is 
obtained  from  Mexico.  The  red-wood,  which  grows  to  a  great 
size,  is  much  used,  and  will  soon  be  exhausted. 

Dr.  L.  P.  PoUman  was  elected  associate  member,  and  Dr.  J. 
L.  R.  Wiidsworth,  of  Collinsville,  Ills.,  was  elected  to  correspond- 
ing' membership. 
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January  3,  1881. 

Dr.  Geo.  Engelmann  in  the  chair.    Ten  members  present. 

The  Corresponding  Secretary  read  a  letter  from  Dr.  Wads- 
worth,  acknowledging  his  election  to  corresponding  membership. 

The  President,  Dr.  Geo.  Engelmann,  then  made  his  annual 
address  as  follows. 

Gentlemen  of  ike  Academy  of  Science  : 

Retiring  from  the  Presidency  of  your  Institution,  with  which  you  have 
honored  me  for  the  last  three  years  and  often  before  that  period,  I  have  to 
lay  before  you  a  statement  of  the  present  condition  of  our  Academy,  ac- 
companied with  such  remarks  and  suggestions  as  may  offer  themselves. 
You  will  pardon  me  if  I  refrain  from  adding  to  these  matter-of-fact  points 
a  review  of  the  stupendous  progress  of  science  in  the  past  year,  and  from 
suggesting  what  the  dutv  is,  or  ought  to  be,  of  a  city  of  the  importance 
and  fame  of  St.  Louis,  and  of  those  of  her  citizens  who  claim  to  be  pro- 
gressive men,  relative  to  the  encouragement  and  aid  of  labors  voluntarily 
and  gratuitously  undertaken  by  you. 

In  the  past  year  meetings  have  been  regularly  attended,  and  were 
made  interesting  and  instructive  by  communications  of  a  scientific  charac- 
ter and  by  discussions  on  them.  You  have  published  the  first  number  of 
the  fourth  volume  of  your  Transactions,  full  of  various  scientific  contribu- 
tions, which  have  been  favoi  ably  received  in  this  country  and  in  Europe, 
thus  spreading  through  its  Academy  the  name  of  St  Louis  in  all  civilized 
lands. 

Besides  this  number  of  your  Transactions  the  Anthropological  Section 
of  your  Academy  has  published  part  first  of  their  Archaeology  of  M  ssouri, 
a  quarto  volume  with  excellent  plates,  on  the  Pottery  of  the  Mound-build- 
ers, an  important  addition  to  the  knowledge  of  prehistoric  times.  Three 
hundred  copies  of  this  work  have  been  subscribed  for  by  the  Academy, 
and  have  been  in  part  distributed  by  the  Corresponding  Secretary. 

Your  collections  have  not  been  enriched  as  much  as  they  might  have 
been,  principally  because  of  the  want  of  room  and  of  a  proper  disposition 
of  s]>ecimens ;  your  library,  however,  has  received  moat  valuable  additions 
through  the  exchanges  which  you  obtain  for  your  own  publications  from 
almost  all  scientific  bodies  throughout  the  civilized  world.  The  Librarian 
reports  under  his  charge  3-253  books  and  7,834  pamphlets,  995  of  which 
have  been  added  within  the  vear. 

The  Corresponding  Secretary  reports  an  exchange  list  of  3*2  Acade- 
mies and  Societies.  120  of  which  belong  to  this  country  and  the  American 
British  Provinces;  of  the  252  of  other  countries,  103  arc  in  Germany.  30 
in  Great  Britain,  27  in  France,  18  in  Italy,  12  in  Holland,  ii  in  Switzer^ 
land,  10  in  Belgium,  9  in  Russia,  8  in  South  America,  6  in  the  East  Indies, 
5  each  in  Mexico  and  Sweden,  3  each  in  Denmark  and  Spain,  and  2  in 
Portugal. 
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The  number  of  jrour  Associate  Members  amounted  in  the  beginning  of 
the  year  to  104;  3  of  these  have  removed  from  the  city  or  have  resigned, 
and  3  others  have  been  added  to  the  list,  so  that  the  number  of  members 
has  remained  stationary. 

The  finances  of  the  Academy  are  flourishing  on  a  small  scale;  the 
Treasurer  has  been  able  to  liquidate  all  debts  and  has  a  surplus  on  hand 
of  $149.42,  which,  when  the  outstanding  debts  due  to  the  Academy  from 
members,  and  which  are  almost  all  considered  perfectly  safe,  shall  have 
been  paid  in,  will  enable  you  to  go  on  with  your  publications,  and  these 
are  the  important  links  which  connect  your  Institution  with  the  scientific 
world  abroad. 

In  former  annual  reports  I  have  dwelt  on  the  necessity  of  obtaining  a 
home  for  the  Academy,  which  at  present  owes  to  the  enlightened  liber- 
ality of  the  School  Board  the  possibility  of  meeting  at  all.  I  had  then 
•spoken  of  possibilities  in  view,  and  flattered  myself  and  you  with  the 
probabilities  of  success.  But  you  are  now  in  this  respect  not  farther  ad- 
vanced than  you  were  years  ago,  and  it  is  led  to  your  wisdom  atid  your 
•energy  to  lead  the  Academy  to  a  more  promising  and  a  more  prosperous 
future.  You  want  a  home  and  you  must  have  a  home  where  your  most 
important  library  can  be  properly  exhibited  and  made  useful,  where  a 
museum  may  be  established,  valuable  elements  of  which  are  already  in 
jrour  possession,  and  where  visitors  as  well  as  citizens  may  enjoy  and 
instruct  themselves. 


The  Corresponding  Secretary  then  presented  his  annual  report, 
•of  which  the  following  is  an  abstract. 

Of  the  3cx>  copies  of  the  Monograph  on  Missouri  Potteries,  151 
have  been  distributed  to  societies  and  academies  more  especially 
interested  in  anthropology  or  archaeology,  2  copies  are  yet  in  the 
hands  of  the  Corresponding  Secretary,  and  the  rest  are  deposited 
with  the  Librarian. 

The  Corresponding  Secretary  has  also  received  440  copies  of 
No.  I,  vol.  iv.  of  the  Transactions,  of  which  422  have  been  sent 
to  e3c changes,  16  sold,  and  2  remain  in  the  hands  of  the  Corre- 
sponding Secretary,  the  remainder  of  the  edition  being  deposited 
in  the  library. 

Mr.  E.  Sander,  Treasurer,  also  made  his  annual  report,  by 
which  it  appeared  that  the  total  receipts  from  all  sources  during 
the  year  was  $624.47,  ^^^  ^^^^^  disbursements  $475.05,  of  which 
.$401.53  was  for  the  completion  of  No.  i  of  vol.  4. 
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!.  Shalcr  Smidi. 
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[amoactt.  Zdw.  Evers,  W.  B. 


-rnr  i  ivoascn  haunt  \\'as  elected  to  aaaociate  mcmbcnyn 


IT.   i88l. 

':      l-jiC^r^vuin  ::i  trie  chair.     EUeven  members  present. 

1-  Mtrcer  .  xaibiteu  a  raised  mzqa  of  Missouri,  showing  the 
jj?«-^  «ain»  t  .opograpoY.  Upon  this  surface  the  lines  of 
."VJcik  njruooo  or  the  itiagnettc  needle  had  been  drawn  to  repre- 
^ffTC  Te  owrranons  ic  4.5  stattons  in  the  State.  The  results 
««v*r-etf  ->  luicate  .1  loaiKed  relation  between  contour  and  the 
•vstrvnr    i  trie  rrcetile. 

Soirre  ~:!$ct;:MMou  :nen  .irose  on  the  relation  between  the  age 
iftKT  -ittineeer  »t  rct».  Lt  was  stated  by  Dr.  Engelmann,  that 
.vi''x*r^  :t  J-aubrrua*  J  tt.  in  diameter,  were  from  five  to  six 
-.••.►v-rt^.t  -wurs  oiaL  Hie  inner  ringji  of  growth  are  generally 
^  V*  >vr  iffjut  :de  vniter  anes^  It  sometimes  happens  that  voune 
-.vs  in*  sn^iseii  >▼  .>ider  ones%  and  grow  more  rapidly  after  the 
•»  v'^ir^^^v^w-'nK  nree»  'tare  t'alles* 


February  7,  r88l. 

T>r.  Kr^p^^'.r.T.inn  in  the  chair.     Eight  m«nbers  present. 

Tr.^  CV^rre<p<^nciing  Secretary  presented  a  paper  by  C.  V. 
Rii^y.  e^ntitled  "  Notes  on  North  American  Microgasters,  with 
De^icriptfors  of  New  Species,"  which  was  referred  to  the  Cmmit- 
tee  on  PuMicfltion. 

He  also  reported  a  donation  of  papers  on  mining  by  Mr.  Ed- 
win Harrison,  for  which  the  thanks  of  the  Academy  were  voted. 


Ixiii 

Mr.  Richard  Hayes  made  a  few  remarks  on  the  periodicity  of 
earthquakes,  in  which  he  stated  that  the  present  year  would  be 
one  of  maximum  frequency. 

Mr.  D.  S.  Brown  was  elected  to  atsociate  membership. 


February  21,   1881. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

Mr.  A.  Leonhard  exhibited  some  pseudomorphs,  showing 
the  process  of  replacement  in  various  stages.  One  specimen 
showed  a  partially  dissolved  scalenohedron  of  calcite,  with  a 
form  of  limonite  around  it.  Other  specimens  shown  were  cala- 
mine after  calcite,  and  serpentine  afler  garnet. 

Mr.  £.  A.  Engler  was  elected  to  associate  membership. 


March  7,  1881. 

Vice  President  M.  L.  Gray  in  the  chair.  Ninfe  members 
present. 

Mr.  Nipher  called  attention  to  some  recent  experiments  of  Dr. 
Carnally  on  "  hot  ice." 


March  21,  1881. 

M.  L.  Gray  in  the  chair.     Thirteen  members  present. 

Dr.  C.  A.  Todd  called  attention  to  the  increasing  use  of  oleo- 
margarine and  ^^lardine"  as  butter,  and  read  extracts  from  reports 
giving  impurities  revealed  by  microscopic  examination. 

Dr.  Todd  also  gave  a  description  with  drawings  of  a  variation 
in  the  form  of  the  digastric  muscle  of  a  child,  to  a  form  which 
is  stable  in  the  monkey.  This  paper  was  requestedfor  publica- 
tion. 

The  Corresponding  Secretary  also  presented  a  paper  from  C. 
V.  Riley,  entitled  "Description  of  some  New  Tortricidae,"  which 
was  referred  to  the  Publication  Committee. 
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Afril  4,  1 88 1. 

Dr.  Engelmann  in  the  chair.     Sixteen  members  present. 

Dr.  Engelmann  made  a  communication  on  the  temperature  of 
March. 

E.  S.  Holden,  Director  of  Washburn  Observatory,  Madison, 
Wis.,  and  Henry  Phillips,  Jr.,  of  Philadelphia,  were  elected  to 
corresponding  membership. 

J.  L.  Buskett  was  elected  associate  member. 


Afril  18,  1881. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 

Dr.  Wadsworth  of  CoUinsville  read  a  paper  on  the  tempera- 
ture of  the  American  Bottom  near  CoUinsville,  compared  with 
the  temperature  at  CoUinsville  and  St.  Louis. 

Mr.  Nipher  read  a  paper  on  "Certain  Problems  in  Refraction." 

These  papers  were  referred  to  the  Publication  Committee. 

Dr.  Ferdinand  v.  Hochstelter  of  Vienna  was  elected  to  corre- 
sponding membership. 


May  2,  1881. 

A.  Todd  in  the  chair.     Eight  members  present. 

Edwin  Harrison  donated  *'  The  Anniversary  Memoirs  of  the 
Boston  Society  of  Natural  History,  5oih  Anniversary,"  for  which 
the  thanks  of  the  Academy  were  voted. 

Mr.  Nipher  showed  the  fusion  of  ice  at  0°  C.  when  under  un- 
der pressure  above  one  atmosphere. 

He  also  showed  on  the  screen,  by  means  of  a  lantern,  the  tra- 
cing of  a  compound  pendulum,  the  figure  being  projected  while 
forming. 

G.  C.  Stone  was  elected  to  associate  membership. 


May  16,  1881. 

Dr.  C.  A.  Todd  in  the  chair.    Sixty-five  members  and  visitors 
present. 
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Mr.  E.  A.  Engler  gave  a  lecture  on  Standard  Time  systems  in 
Europe,  describing  in  particular  the  methods  of  distributing  time 
signals  in  London  and  Paris. 

Prof.  J.  K.  Rees  gave  a  short  lecture  on  the  proposed  adoption 
of  standard  time  meridians  in  this  country. 

On  motion  of  Prof.  Rees,  the  Academy  voted  unanimously  to 
endorse  the  plan  of  standard  time  meridians  now  being  advocated 
by  the  Metrological  Society,  and  recommended  that  6^  o™  o* 
west  of  Greenwich  be  adopted  as  standard  St.  Louis  time. 

Dr.  W,  G.  Eliot,  Chancellor  of  Washington  University,  was 
elected  to  associate  membership,  and  Carl  Ritter  von  Hauer  and 
Dr.  Hann,  of  Vienna,  were  elected  to  corresponding  membership* 


June  6,   1881. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 

Dr.  Stevens  exhibited  some  specimens  of  sharks' teeth  from  the 
phosphate  beds  of  South  Carolina.  The  phosphates  from  this 
region  are  largely  used  as  fertilizers,  and  contain  large  numbers 
of  sharks'  teeth. 

Dr.  Engelmann  remarked  that  the  past  spring  had  been  cool 
in  March,  vegetation  being  considerably  retarded.  April  had  a 
temperature  nearly  normal,  while  May  was  unusually  warm,  so 
that  now  vegetation  is  about  normally  advanced.  Fruit  trees 
bloomed  later  than  usual,  and  all  bloomed  at  about  the  same  time* 

The  Corresponding  Secretary  read  a  communication  from  Dr. 
Seyffarth  on  the  New  York  obelisk. 


yune  20,  188 1. 

Dr.  Engelmann  in  the  chair.     Eleven  members  present. 

The  Corresponding  Secretary  read  a  letter  from  Dr.  von  Hoch- 
stetter,  acknowledging  his  election  to  corresponding  membership. 

Dr.  Engelmann  presented  a  report  on  the  climate  of  San  Luis 
Potosi,  Mexico : 

The  range  of  temperature  on  the  high  plateau  upon  which  the  city  is 
situated  is  small.  In  spring  the  temperature  ranges  from  32  to  80,  and  in 
summer  from  55  to  73.    The  annual  rainfall  is  only  twelve  inches. 

iv — 3 — A  lMarch29,1884. 
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Election  of  officers  then  followed,  resulting  as  follows  : 

President — George  £ngelmann« 

JFirst  Viem  President — C.  Shaler  Smith. 

Second  Vice  President — M.  L.  Gray. 

Corresponding  Secretary — Nathaniel  Holmes. 

Recording  Secretary — Francis  E»  Nipher. 

Treasurer — Enno  Sander. 

Librarian — Frederick  M.  Crunden. 

Curators — G.  Hambach,  Edw.  Evers,  W.  B.  Poller* 

Mr.  Fred'k  Ruschhaupt  was  elected  to  associate  membersllip. 


^January  17,  1881. 

Dr.  Engclmann  in  the  chair.     Eleven  members  present. 

Mr.  Nipher  exhibited  a  raised  map  of  Missouri,  showing  the 
general  features  of  topography.  Upon  this  surface  the  lines  of 
equal  variation  of  the  magnetic  needle  had  been  drawn  to  repre- 
sent the  observations  at  45  stations  in  the  State.  The  results 
seemed  to  indicate  a  marked  relation  between  contour  and  the 
position  of  the  needle. 

Some  discussion  then  arose  on  the  relation  between  the  age 
and  diameter  of  trees.  It  was  stated  by  Dr.  Engelmann,  that 
conifers  in  California,  6  ft.  in  diameter,  were  from  five  to  six 
hundred  years  old.  The  inner  rings  of  growth  are  generally 
thicker  than  the  outer  ones.  It  sometimes  happens  that  young 
trees  are  shaded  by  older  ones,  and  grow  more  rapidly  after  the 
overshadowing  trees  have  fallen. 


February  7,  188 1. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

The  Corresponding  Secretary  presented  a  paper  by  C.  V. 
Riley,  entitled  ''  Notes  on  North  American  Microgasters,  with 
Descriptions  of  New  Species,"  which  was  referred  to  the  Cmmit- 
tee  on  Publication. 

He  also  reported  a  donation  of  papers  on  mining  by  Mr.  Ed- 
win Harrison,  for  which  the  thanks  of  the  Academy  were  voted. 


Ixiii  . 

Mr.  Richard  Hayes  made  a  few  remarks  on  the  periodicity  of 
earthquakes,  in  which  he  stated  that  the  present  year  would  be 
one  of  maximum  frequency. 

Mr.  D.  S.  Brown  was  elected  to  associate  membership. 


February  21,   1881. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

Mr.  A.  Leonhard  exhibited  some  pseudomorphs,  showing 
the  process  of  replacement  in  various  stages.  One  specimen 
showed  a  partially  dissolved  scalenohedron  of  calcite,  with  a 
form  of  limonite  around  it.  Other  specimens  shown  were  cala- 
mine after  calcite,  and  serpentine  after  garnet. 

Mr.  £.  A.  Engler  was  elected  to  associate  membership. 


March  7,  1881. 

Vice  President  M.  L.  Gray  in  the  chair.  Ninfe  members 
present. 

Mr.  Nipher  called  attention  to  some  recent  experiments  of  Dr. 
Carnally  on  "  hot  ice." 


March  21,  1881. 

M.  L.  Gray  in  the  chair.     Thirteen  members  present. 

Dr.  C.  A.  Todd  called  attention  to  the  increasing  use  of  oleo- 
margarine and  "lardine"  as  butter,  and  read  extracts  from  reports 
giving  impurities  revealed  by  microscopic  examination. 

Dr.  Todd  also  gave  a  description  with  drawings  of  a  variation 
in  the  form  of  the  digastric  muscle  of  a  child,  to  a  form  which 
is  stable  in  the  monkey.  This  paper  was  requestedfor  publica- 
tion. 

The  Corresponding  Secretaiy  also  presented  a  paper  from  C. 
V.  Riley,  entitled  "Description  of  some  New  Tortricidae,"  which 
was  referred  to  the  Publication  Committee. 
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April  4,  1 88 1. 

Dr.  Engelmann  in  the  chair.     Sixteen  members  present. 

Dr«  Engelmann  made  a  communication  on  the  temperature  of 
March. 

E.  S.  Holden,  Director  of  Washburn  Observatory,  Madison, 
Wis.,  and  Henry  Phillips,  Jr.,  of  Philadelphia,  were  elected  to 
corresponding  membership. 

J.  L.  Buskett  was  elected  associate  member. 


April  18,  1881. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 

Dr.  Wadsworth  of  CoUinsville  read  a  paper  on  the  tempera- 
ture of  the  American  Bottom  near  CoUinsville,  compared  with 
the  temperature  at  CoUinsville  and  St.  Louis. 

Mr.  Nipher  read  a  paper  on  ''Certain  Problems  in  Refraction." 

These  papers  were  referred  to  the  Publication  Committee. 

Dr.  Ferdinand  v.  Hochstelter  of  Vienna  was  elected  to  corre- 
sponding membership. 


May  2,   1881. 

A.  Todd  in  the  chair.     Eight  members  present. 

Edwin  Harrison  donated  *'  The  Anniversary  Memoirs  of  the 
Boston  Society  of  Natural  History,  5oih  Anniversary,"  for  which 
the  thanks  of  the  Academy  were  voted. 

Mr.  Nipher  showed  the  fusion  of  ice  at  0°  C.  when  under  un- 
der pressure  above  one  atmosphere. 

He  also  showed  on  the  screen,  by  means  of  a  lantern,  the  tra- 
cing of  a  compound  pendulum,  the  figure  being  projected  while 
forming. 

G.  C.  Stone  was  elected  to  associate  membership. 


May  16,  1881. 

Dr.  C.  A.  Todd  in  the  chair.    Sixty-five  meimbers  and  visitors 
present. 


Ixv 

Mr.  E.  A.  Engler  gave  a  lecture  on  Standard  Time  systems  in 
Europe,  describing  in  particular  the  methods  of  distributing  time 
signals  in  London  and  Paris. 

Prof.  J.  K.  Rees  gave  a  short  lecture  on  the  proposed  adoption 
of  standard  time  meridians  in  this  country. 

On  motion  of  Prof.  Rees,  the  Academy  voted  unanimously  to 
endorse  the  plan  of  standard  time  meridians  now  being  advocated 
by  the  Metrological  Society,  and  recommended  that  6^  o™  o" 
west  of  Greenwich  be  adopted  as  standard  St.  Louis  time. 

Dr.  W.  G.  Eliot,  Chancellor  of  Washington  University,  was 
elected  to  associate  membership,  and  Carl  Ritter  von  Hauer  and 
Dr.  Hann,  of  Vienna,  were  elected  to  corresponding  membership* 


June  6,   1881. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 

Dr.  Stevens  exhibited  some  specimens  of  sharks'  teeth  from  the 
phosphate  beds  of  South  Carolina.  The  phosphates  from  thi& 
region  are  largely  used  as  fertilizers,  and  contain  large  numbers 
of  sharks'  teeth. 

Dr.  Engelmann  remarked  that  the  past  spring  had  been  cool 
in  March,  vegetation  being  considerably  retarded.  April  had  a 
temperature  nearly  normal,  while  May  was  unusually  warm,  so 
that  now  vegetation  is  about  normally  advanced.  Fruit  trees 
bloomed  later  than  usual,  and  all  bloomed  at  about  the  same  time* 

The  Corresponding  Secretary  read  a  communication  from  Dr. 
Seyffarth  on  the  New  York  obelisk. 


June  20,  188 1. 

Dr.  Engelmann  in  the  chair.     Eleven  members  present. 

The  Corresponding  Secretary  read  a  letter  from  Dr.  von  Hoch- 
stetter,  acknowledging  his  election  to  corresponding  membership. 

Dr.  Engelmann  presented  a  report  on  the  climate  of  San  Luis 
Potosi,  Mexico : 

The  range  of  temperature  on  the  high  plateau  upon  which  the  city  is 
situated  is  small.  In  spring  the  temperature  ranges  from  32  to  80,  and  in 
summer  from  55  to  73.    The  annual  rainfall  is  only  twelve  inches. 

iv — 3 — A  lMarch29,1884. 


October  3,  188 1. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

A  letter  of  acknowledgments  from  Dr.  von  Hauer,  lately  elected 
corresponding  member,  was  read  by  the  Corresponding  Sec'y. 

Dr.  C.  A.  Todd  presented  a  specimen  of  elephant's  milk,  ob- 
tained from  the  elephant  mother  in  Bamum's  menagerie,  and 
gave  an  account  of  the  case,  which  is  the  first  one  of  an  elephant 
being  born  in  captivity.  At  birth  the  young  was  35  inches  in 
height,  and  now  at  the  age  of  20  months  is  about  57  inches  in 
height.  The  milk  has  a  strong  flavor  and  odor,  much  resembling 
that  of  the  cocoanut. 

Mr.  Nipher  gave  a  report  on  the  results  of  a  magnetic  survey 
made  during  the  past  summer. 

Wm.  H.  Markham  and  C.  F.  Kirchner  were  elected  associate 
members. 


October  17,  1881. 

Dr.  C.  A.  Todd  in  the  chair.     Six  members  present. 
The  evening  was  devoted  to  business. 


Nove^nber  7,  1881. 

Dr.  Engelmann  in  the  chair.     Five  members  present. 
Dr.  Engelmann  read  a  paper  on  IsoStes. 

Dr.  O.  A.  Wall  and  Prof.  H.  S.  Pritchett  were  elected  associ- 
ate members. 


November  21,  1881. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 

The  Corresponding  Secretary  read  a  letter  of  acknowledgments 
from  Dr.  J.  Hann,  lately  elected  to  corresponding  membership. 

Dr.  Briggs  exhibited  specimens  of  Lithostrotian  camadense 
from  the  St.  Louis  limestone. 

Mr.  Potter  read  a  note  on  the  results  of  an  examination  of  spe- 
cimens of  Geyserite  from  the  region  of  the  Yellowstone.  The 
specimens  were  — No.  i,  a  cauliflower  yariety ;  No.  a,  a  pearly 
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variety,  and  No.  3,  a  pseudomorph  aflerwood. 
an  analysis  gave 

No.  I. 

Moisture '5*58 

Lost  by  ignition 7.77 

Silica 82.66 

Iron  and  Alumina 2.28 

Lime 1.128 

Magnesia trace 

Alkalies 0*364 

Sulphuric  Acid trace 


The  results  of 

No.  a. 

No.  3. 

4-37 

2.61 

8.50 

13-676 

83.89 

81.94 

2.27 

1. 12 

0.318 

0.41 

trace 

trace 

0.514 

0.344 

trace 

trace 

90.862 

100.00 

99.782 

A  combustion  analysis  shows  that  3.38  per  cent,  of  the  13.676 
per  cent,  loss  by  ignition  in  the  pseudomorph  is  carbon.  Calcu- 
lating from  the  general  formula  for  wood 

(C,  49.1;  ^,6.3;   O,  44.a), 
we  have  6.88  per  cent,  of  wood  remaing  in  this  specimen. 

By  way  of  comparison  the  following  analyses  of  Gey se  rite  from 
other  localities  were  submitted : 

Iceland,      New  Zealandf 
by  Forchhammer.    by  Mallet. 

Silica 84.43  94.20 

Alumina 3.07  i  .58 

Ferric  Oxide 1.91  0.17 

Lime 0.70  trace 

Sodium  Chloride 0.85 

Water 7.88  3.06 

Alkalies  0.92              

Magnesia ~ 1.06             

99.97  99.86 

Mr.  Pritchett  presented  a  paper  entitled  ^^  Ephemeris  of  the 
Satellites  of  Mars  for  the  Opposition  of  1881." 

Chas.  Ludeking  was  elected  associate  member,  and  George  C. 
Pratt  was  elected  corresponding  member. 


December  5,  1881. 

Dr.  Engelmann  m  the  chair.     Nineteen  members  present. 
Geo.  W.  Lettermann,  of  Allenton,  presented  specimens  of  tree- 
trunks  of  woods  from  Arkansas.    The  specimens  were  Xantho^ 
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xylum  clava-Herculis^  or  Prickly-ash,  the  trunk  being  covered 
with  corky  cones — locality  Little  Rock  ;  Sambucus  canadensis^ 
or  common  Elder,  five  inches  in  diameter,  from  Newport;  Ben^ 
join  odoriferum^  or  Spice-wood,  four  and  a  half  inches  in  diam- 
eter, from  Newport ;  Porestiera  acuminata^  or  Water  Privet, 
eight  inches  in  diameter,  from  Newport ;  Alnus  serrulata^  or  Al- 
der, four  inches  in  diameter,  from  Nevada  Co.  Mr.  Lettermann 
remarked  that  Sassafras  attains  a  diameter  of  four  and  a  half  feet 
in  south-east  Missouri  and  Arkansas,  growing,  like  Spice-wood, 
only  in  rich  soil. 

Mr.  Nipher  presented  a  copper-plate  portrait  of  W.  von  Hai- 
dinger. 

Mr.  W.  McAdams,  of  Jersey ville,  Ills.,  exhibited  copper  ina- 
plements  and  ornaments  found  in  Illinois  mounds. 

Dr.  Washburn  exhibited  an  ai  row-point  taken  from  the  femur 
of  a  mound  skeleton.  He  remarked  that  the  bone  gave  evidence 
that  death  had  occurred  long  after  the  wound  had  been  inflicted* 
The  arrow-point  was  found  to  be  comparatively  soft  like  chert. 
He  thought  the  arrow  must  have  been  much  harder  in  order  to 
have  entered  the  bone. 

Mr.  E.  A.  Engler  described  an  auroral  phenomenon  seen  by 
him  off  the  Atlantic  coast. 


December  19,   1881. 

M.  L.  Gray,  Vice-President,  in  the  chair.  Eight  members 
present. 

Mr.  Nipher,  in  behalf  of  Dr.  W.  G.  Weaver,  of  Bolivar,  Polk 
Co  ,  Mo.,  presented  an  English  edition  of  the  complete  works  of 
John  Rudolph  Glauber.  The  edition  is  a  translation  from  the 
original  German  edition,  and  many  of  the  illustrations  are  from 
the  original  copper-plates.  The  work  bears  the  date  of  1668.  Mr. 
Nipher  remarked  that  the  book  had  been  owned  by  Joseph  Dra- 
per, of  Perquimans  Co.,  N.  C,  who  bought  it  "y*  12th  of  6th 
month  1780.  Price  was  100  dolars  at  about  ij  pence  each."  The 
after  history  of  the  book  is  partly  recorded  on  the  blank  leaves. 


Ixix 

January  3,  1882. 

Dr.  Engelmann  in  the  chair.     Twelve  members  present. 
The  President  made  his  annual  address  as  follows. 

Gentlemen^  members  of  the  St.  Louis  Academy  of  Science  : 

With  sincere  pleasure  I  congratulat  *  jou  that  on  this,  your  twenty-fifth 
anniversary,  you  for  the  first  time  in  twelve  years  meet  in  your  own 
hall,  surrounded  by  your  precious  library,  and  by  the  germ  of  a  museum. 

Very  soon  after  the  organization  of  the  Academy  on  March  10,  1856, 
the  liberality  of  your  late  member.  Dr.  Chas.  A.  Pope,  gave  you  a  hall  in 
which  to  meet  and  rooms  in  which  to  arrange  your  library  and  museum  in 
the  building  attached  to  the  medical  college  on  the  corner  of  Myrtle  and 
Seventh  streets.  In  these  rooms  your  Academy  prospered  until  the  fire  of 
May,  1869,  drove  you  out,  almost  entirely  destroying  the  museum  and  se- 
verely injuring  the  library. 

At  this  crisis  the  Board  of  Public  Schools  came  to  your  aid,  and  you 
were  granted  by  them,  for  the  purpose  of  meeting,  the  great  hall  of  the 
Polytechnic  Building  free  of  rent,  and  with  free  light  and  heat.  But  there 
was  no  room  for  the  display  of  whatever  might  accumulate  of  collections, 
and  your  rapidly  growing  library  scarcely  found  a  shelter  and  was  in  no 
condition  to  be  used.  Under  these  conditions,  and  after  an  attempt  to 
secure  the  possession  of  a  hall  of  your  own  had  failed,  you,  through  the 
kindness  of  the  Board  of  Trustees  of  Washington  University,  now  occupy 
in  the  building  of  the  institution  your  own  comfortable  rooms,  free  of  rent 
and  at  a  nominal  expense  for  g^s  and  heating. 

Looking  around,  you  now  find  your  library  neatly  arranged  on  shelves, 
and  find  the  cases  along  the  walls  destined  to  receive  the  collections  which 
it  is  expected  will  now  flow  in,  since  a  good  beginning  is  now  made.  You 
must,  at  last,  feel  that  you  have  a  home  where  henceforth  you  may  meet 
with  comfort  and  work  with  the  hope  of  success. 

The  expense  of  fitting  up  the  hall  and  of  the  removal  into  it  has  been 
borne  by  private  subscription  among  members  and  citizens  of  St.  Louis, 
and  the  great  work  of  arrangement  has  been  performed  with  praiseworthy 
zeal  and  disinterestedness  by  the  Curator,  Dr.  Hambach,  and  the  Record- 
ing Secretary,  Prof.  Nipher,  with  the  assistance  of  other  members.  But 
this  is  not  all.  To  make  this  valuable  library  perfectly  accessible  and 
useful  the  books  and  journals  must  be  bound,  and  funds  for  this  purpose 
also  will  be  necessary. 

The  Corresponding  Secretary  has  continued  his  laborious  work  with 
wonted  punctuality.  He  reports  an  increase  of  your  exchange  list,  so  that 
it  now  amounts  to  260  in  foreign  countries  and  numbers  127  in  the  home 
list,  viz.,  117  in  the  United  States  and  10  in  the  British  Provinces — in  all 
387,  or  15  more  than  you  had  last  year. 

In  the  same  period  9  associate  members  have  been  lost  to  the  Academy 
by  death,  removal,  or  resignation,  and  3  have  been  dropped  for  nonpay- 
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ment  of  dues.  Nine  new  members  joined  us  in  1881,  so  that  the  Academy 
now  has  99  associate  members.  A  new  number  of  jour  Transactions,  the 
second  of  volume  four,  is  now  in  the  printer's  hands  and  almost  ready  for 
publication,  and  matter  for  number  three  is  rapidly  accumulating. 

Your  Treasurer  has  thus  far  been  able  to  meet  the  demands  against 
him,  principally  originating  in  the  publication  of  the  Transactions;  but 
it  will  be  necessary  that  the  members  should  liquidate  their  debts  to  the 
Academy  with  promptness  to  enable  him  to  pay  the  printer's  bills  now 
about  falling  due.  As  yet  you  live,  so  to  speak,  from  hand  to  mouth «  but 
you  have  always  been  able  to  keep  up  your  credit  with  the  world  of  Sci- 
ence by  the  publication  of  your  transactions,  and  must  keep  up  your  com- 
mercial credit  and  your  existence  by  a  proper  attention  to  the  claims  of 
your  Treasurer. 

But  in  your  new  home  it  is  expected  that  your  meetings  will  attract 
greater  public  attention ;  you  will  draw  around  you  the  promoters  and  lov- 
ers of  science  in  your  city,  the  scientific  zeal  now  awakening  all  over  the 
land  will  also  increase  among  us,  the  number  of  members  will  augment, 
and,  with  the  new  forces  they  will  bring,  the  meetings  will  be  more  attrac- 
tive, and  the  visible  results  of  your  work — your  Transactions — will  bear 
the  name  of  your  Academy,  and  of  the  city  that  fosters  it.  to  all  parts  of 
the  civilized  world. 

The  Report  of  the  Corresponding  Secretar}'  showed  that  seven 
new  corresponding  members  have  been  added  during  the  year 
and  two  have  died,  viz.,  John  M.  Bigsby,  m.d.,  f.o.s.,  London, 
and  James  Robb,  Esq.,  Cincinnati,  Ohio. 

The  exchanges  are  now  as  follows : 


Sweden 5    Russia 10 

Holland 12  |  Germany 104 

Belgium  10    France  29 

Spain 3    Portugal  4 

Mexico 6    East  Indies 7 

Prov.  of  Brit.  Amer.  10    United  States 117 


Denmark 3 

Switzerland 1 1 

Italy 18 

South  America  7 

Great  Britain 31 


In  behalf  of  Dr.  Mudd,  a  collection  of  snakes  from  southern 
Illinois  was  presented  to  the  Academy,  and  was  received  with  a 
vote  of  thanks. 

Dr.  Engelmann  remarked  on  the  temperature  of  the  year  18S1, 
that  it  was  one  of  the  warmest  we  have  had«  although  no  month 
of  the  year  except  August  was  warmer  than  corresponding 
months  previously  observed.  The  drouth  during  the  summer 
was  marked,  and  came  at  a  time  when  it  did  most  harm.  The 
amount  of  rainfall  was  not  much  less  than  the  average.  Dr. 
Engelmann   also  stated  that  the  remaining  months  of  the  year 
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would  probably  be  warm,  as  in  his  experience  a  warm  Decem- 
ber is  usually  followed  by  a  warm  January  and  February. 

Dr.  Todd  remarked  that  at  St.  Mary's,  Canada,  the  drouth  was 
so  marked  that  the  deep  vegetable  mould  forming  the  soil  burned 
in  immense  quantities,  endangering  buildings. 

Election  of  officers  for  the  ensuing  year  was  then  held,  result- 
ing as  follows : 

President — George  Engelmann. 

Pirst  Vice  President — James  M.  Leete. 

Second  Vice  President — M.  L.  Gray. 

Corresponding  Secretary — ^Nathaniel  Holmes. 

Recording  Secretary — Francis  E.  Nipher. 

Treasurer — Enno  Sander. 

Librarian — Gustave  Hambach. 

Curators — Gustave  Hambach,  Edw.  Evers,  A.  Leonhard. 

On  motion  of  Dr.  Sander,  it  was  voted  that  Dr.  Gustave  Ham- 
bach be  made  a  life-member  of  the  Academy. 

Dr.  Sander  explained  that  the  motion  was  made  as  a  recogni- 
tion of  the  service  which  Dr.  Hambach  had  rendered  in  arrang- 
ing the  library. 

The  motion  was  unanimously  carried. 


yanuary  i6,  1882. 

Dr.  Engelmann  in  the  chair.    Eight  members  present. 

W.  B.  Potter  exhibited  a  collection  of  native  metals,  mostly 
gold,  silver  and  copper,  exhibiting  characteristics  of  their  ocur- 
rence. 

Dr.  Engelmann  made  a  few  remarks  on  the  hot  springs  of 
Colorado : 

The  best  and  longest  known  are  those  of  Idaho  and  Clear  Springs, 
although  they  were  smaller  and  much  less  important  than  others.  Their 
temperature  is  about  100°,  and  the  largest  ingredient,  as  in  all  the  springs 
of  Colorado,  hot  and  cold,  is  carbonate  of  soda.  Some  contain  iron,  oth- 
ers hydric  sulphide,  and  others  common  salt,  and  some  a  slight  mixture  of 
purgative  salt  such  as  sulphates  of  magnesia  or  soda,  but  in  small  quan- 
tities. 

At  Canyon  City,  where  the  Arkansas  breaks  through  the  famous  gorge, 
is  another  spring.    These  springs  usually  appear  where  the  granitic  rocks 
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connect  with  the  rocks  of  recent  origin.  At  Canyon  City  the  later  rocks 
are  lying  on  the  same  slope  with  the  granitic  ones,  and  the  same  is  true 
of  the  Las  Vegas  and  Middle  Park  springs,  where  the  Grant  river  breaks 
through.     The  temperature  of  the  Canyon  City  springs  is  about  loo®. 

The  Middle  Park  springs  were  the  most  interesting.  They  are  hot 
sulphur  springs  with  a  temperature  of  112°.  A  good  many  small  springs 
cluster  in  a  space  of  a  few  square  rods,  and  the  discharge  falls  into  a  basin 
eight  to  ten  feet  deep.  The  springs  are  very  medicinal,  containing  salts 
of  soda.  They  are  between  forty  and  fifty  miles  from  the  railroad.  A 
spring  about  six  miles  from  Las  Vegas,  New  Mexico,  has  a  temperature 
of  120®  to  125°. 

Henry  Blattner  was  elected  to  associate  membership. 


February  6,   1882. 

The  President  in  the  chair.     Nine  members  present. 

Mr.  Holmes  made  some  remarks  on  the  production  of  steel  in 
the  United  States. 

Mr.  Pritchett  made  some  remarks  on  the  history  of  double-star 
work. 

February  20,   1S82. 

The  President  in  the  chair.     Eight  members  present. 

Mr.  Nipher  presented  a  copy  of  Clerk-Maxwell's  '*  Theory  of 
Heat." 

Mr.  Nipher  j]^ave  a  short  lecture  on  electric  potential,  illus- 
tratin<^  the  remarks  with  a  plaster  model  representing  the  poten- 
tial around  two  electrified  spheres  charged  with  unlike  electricity. 

Mr.  Geo.  G.  Stone,  of  New  York,  was  elected  to  corresponding 
membership  ;  and  Dr.  Alexander  Dienst,  Dr.  Joseph  Spiegelhal- 
ter,  and  Mr.  Frank  Nicholson,  Sup't  of  Copper  Works,  St.  Gene- 
vieve, were  elected  to  associate  membership. 


March  6,   1882. 

The  President  in  the  chair.     Eight  members  present. 

Mr.  Nipher  made  the  following  remarks  on  the  storm  of  Feb- 
ruar}'  19th  and  20th  : 
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The  great  monthly  rainfall  of  the  central  and  south-west  portions  of 
Missouri  during  last  month  was  due  to  the  rains  of  the  19th  and  20th, 
which  in  the  region  west  of  St.  Louis  amounted  to  six  inches.  In  the 
northern  part  of  the  storm  the  rain  froze  upon  the  trees  to  the  thickness 
of  from  half  an  inch  to  an  inch,  so  that  the  ice-covering  on  small  limbs 
would  be  two  inches  in  diameter.  This  enormous  loading  of  the  trees  re- 
sulted in  immense  destruction  of  fruit  and  ornfimental  trees.  Telegraphic 
communication  was  absolutely  cut  off  by  the  breaking  of  every  wire  in 
almost  every  span,  and  by  the  breaking  of  many  poles. 

In  Johnson  county  the  loss  in  trees  is  placed  at  half  a  million  dollars. 
At  Pleasannt  Hill  the  weighing  of  ice-covered  branches  led  to  the  result 
that  a  cedar  tree,  ten  feet  high  and  with  branches  spreading  ten  feet  at  the 
base,  had  received  over  four  hundred  pounds  of  ice.  At  Miami,  Saline 
county,  the  loss  in  forest  trees  is  placed  at  two  per  cent,  of  the  cash  value. 
Oak  trees,  eight  to  twelve  inches  in  diameter  and  fifty  to  seventy  feet  high, 
were  bent  over  so  that  the  tops  trailed  upon  the  ground.  Thousands  of 
fruit  and  shade  trees  have  not  a  single  branch  left.  The  same  reports 
come  from  Clinton,  Harrisonville,  Glasgow,  Macon,  Mexico,  Shelbina. 
This  damage  occurred  over  an  area  of  about  5,000  square  miles.  In  many 
cases  the  damage  was  increased  by  high  winds  which  occurred  during  the 
four  or  five  days  that  the  ice  remained  upon  the  trees. 

Mr.  Holmes  made  a  few  remarks  on  the  subject  of  potential. 


March  20,   1882. 

Dr.  Engelmann  in  the  chair.     Ten  members  present. 

A  letter  was  read  from  Mr.  Geo.  C.  Stone,  with  acknowledg- 
ments for  his  election  to  corresponding  membership. 

Mr.  Pritchett  gave  an  account  of  the  railroad  time  service,  in 
which  time  is  daily  distributed  over  ten  thousand  miles  of  rail- 
road wire. 

Dr.  Todd  exhibited  an  anatomical  preparation  of  the  human 
hand,  showing  the  tendon  of  the  ring-finger  which  prevented 
free  movement  in  piano-playing.  A  similar  preparation  of  the 
hand  of  a  monkey  was  shown,  and  the  similar  tendons  were  shown 
to  be  much  more  fully  developed  in  the  monkey  than  in  the  hu- 
man hand. 

Dr.  Engelmann  exhibited  a  diagram  showing  the  normal  tem- 
perature for  London  for  each  day  in  the  year. 
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Afril  3,  1882. 

The  President  in  the  chair.     Seventeen  members  present. 

Mr.  Engler  gave  a  short  lecture  on  cosmopolitan  time  systems* 
Mn  Nipher  read  a  paper  entitled,  '*On  a  Property  of  the  Isen- 
tropic  Curve  for  a  Perfect  Gas,  as  drawn   upon  the  Thermody- 
namic Surface  of  Pressure-Volume-Temperature." 


April  17,   1882. 

The  President  in  the  chair.     Twelve  members  present. 

Dr.  Todd  presented  segments  of  the  trunk  of  the  elephant,  and 
made  some  remarks  on  the  anatomy  of  the  same.  He  also  exhib- 
ited the  jaws  and  teeth  of  a  young  elephant,  and  explained  the 
dentition  of  the  animal  and  the  structure  of  the  teeth,  by  means 
of  polished  cross-sections. 

Dr.  Engelmann  presented  an  orange  containing  another  orange 
enclosed. 

Mr.  Leonhard  presented  a  list  of  minerals  found  in  Missouri, 
and  called  attention  to  some  of  the  more  important  species. 

He  also  exhibited  a  collection  of  meteorites  containing  one  spe- 
cimen which  was  supposed  by  Dr.  Hahn  to  contain  a  fossil  coral. 


May  I,  1882. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

Mr.  C.  S.  Smith  presented  a  map  showing  the  area  covered  by 
the  tornado  of  April  iSth,  18S0,  within  the  limits  of  the  city  of 
Marshfield. 

Dr.  Engelmann  made  the  following  communication  on  the 
temperature  of  the  present  spring : 

The  past  April  was  not  as  warm  in  proportion  as  March  or  February, 
but  still  it  has  been  2.^  degrees  above  the  normal,  so  that  since  December 
every  month  of  the  five  was  above  the  normal,  December  and  March 
giving  the  greatest  excess,  and  January  and  April  the  least.  The  average 
of  the  five  months  was  4°. «  above  the  normal,  and  this  in  our  variable 
climate  is  no  unusual  thing.  Only  two  jears  ago  we  had  just  such  a 
mild  winter  and  an  early  spring,  and  after  it  the  fruitful  season  of  1880. 
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Running  over  former  records,  I  find  the  unexpected  fact  that  for  the  last 
ten  years  we  have  had  regular  alternations  of  mild  and  cold  winters.  The 
cold  winter  of  1872-3  was  followed  by  the  mild  one  of  1873-4,  although 
this  was  only  i®.,  above  the  average;  but  all  the  following  winters  show 
between  five  and  seven  degrees  deviation  from  the  normal,  as  is  shown  in 
the  following  table : 


1872-73 2e<>.3  —  r*.2 

1873-74 34  .8  +  1  .3 

1874-75 28  .9  —  6  .6 

1875-76 40  .2  +  6  .7 

1876-77 30  .7  —  2  .8 

1877-78 40  .2  +  6  .7 


1878-79 28<'.4  —  5^.1 

1879-80 39  .1  +  5  .6 

1880-81 26  .6  —  6  .9 

1881-82 39  .1  -h  5  .6 

1882-83 28  .9  —  4  .6 


The  normal  winter  temperature  is  33^.5  How  these  values  can  be  har- 
monized with  the  supposed  meteorological  periods  of  10  or  1 1  years,  or 
how  it  can  be  explained,  I  must  leave  to  others.  To  increase  the  difficulty 
I  must  add  that  in  the  previous  ten  years,  from  1862  to  1872,  about  all  the 
winters  had  temperatures  differing  little  from  the  normal. 


May  15,   1882. 

The  President  in  the  chair.     Ten  members  present. 

Mr.  Nipher  made  a  final  report  on  the  cost  of  removal  to  Wash- 
ington University,  and  at  his  request  the  subscription  list  and 
vouchers  for  expenditures  were  referred  to  a  committee  consisting 
of  Dr.  Sander  and  Mr.  Tivy.  The  accounts  were  reported  cor- 
rect and  the  committee  was  discharged. 

Mr.  Nipher  announced  the  completion  of  his  report  on  the 
magnetic  work  of  1881,  and  the  report  was  presented  to  the 
Academy. 


June  5,  1882. 

The  President  in  the  chair.     Nine  members  present. 

Dr.  Engelmann  reported  that 

the  past  month  was  among  the  coldest  Mays  since  1837,  when  his  obser- 
vations began.  The  mean  temperature  for  May  is  66®. 3.  Two  years 
ago  the  May  temperature  was  71®. 3  and  only  last  year  it  was  7i°.4,  these 
being  the  highest  May  temperatures  observed.  This  year,  however,  it  was 
60^.7.  Only  twice  has  the  temperature  of  May  fallen  as  low  as  this.  In 
1838  and  1867  it  was  as  low  as  60^.5.    It  is  interesting  to  observe  that  in 
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both  years  a  hot  summer  followed  the  cool  May,  but,  of  course,  no  predic- 
tion can  be  based  upon  this  fact. 

Dr.  Enj^elmann  also  presented  two  diagrams  showing  the  aver- 
age temperature  for  each  day  of  the  month  of  January  and  May 
for  forty-seven  years.  The  curves  were  much  more  irregular 
than  corresponding  curves  for  London,  adjacent  days  frequently 
by  two  degrees. 

Mr.  Nipher  made  a  short  communication  regarding  the  deter- 
mination of  the  constant  for  a  galvanometer  ; 

Some  years  since  the  question  of  the  measurement  of  earth  currents  in 
the  Arctic  regions  came  up,  and  it  became  desirable  to  know  whether  a 
copper  electrode  used  in  determining  the  constant  for  the  galvanometer 
must  be  weighed  soon,  or  whether  with  a  reasonably  strong  current  the 
weighing  might  be  deferred  until  the  return  of  the  expedition.  With  a 
view  of  examining  this  point,  a  determination  was  made  on  February  ist, 
1880.  The  current  ran  for  i'^  37m  30s,  depositing  0.3211  grammes  of  cop- 
per. The  electrode  was  then  thrown  loosely  into  the  drawer  of  the  bal- 
ance, where  it  remained  until  April  4,  1882,  when  the  same  electrode  was 
found  to  have  gained  o.Q^^y  gramme  in  weight,  showing  thus  no  change 
of  importance  in  two  years. 


June  19,   1882. 

Dr.  Engelmann,  President,  in  the  chair.  Eleven  members 
present. 

G.  W.  Lettermann,  of  Allenton,  presented  specimens  of  the 
wood  of  the  Planer  a  aquatica  from  Nevada  Co.,  Ark.,,  and  of 
the  water-locust,  Gleditschia  nionosperma^  from  Newport,  Ark. 
He  stated  that 

both  belong  more  especially  to  the  flora  of  the  southern  States.  The  wa- 
ter locust,  however,  makes  its  way  up  along  the  Mississippi  river  past  St. 
Louis,  and  Mr.  H.  Eggert  found  it  about  Alton,  Ills.,  which  seems  to  be 
its  northern  limit.  The  Planera  is  a  rarer  tree,  with  very  close  grain.  It 
does  not  seem  to  occur  north  of  the  lowlands  of  south-east  Missouri.  As 
they  grow  only  in  wet  places,  and  rarely  attain  the  size  of  a  tree  except  in 
deep  swamps,  both  species  are  scarce  in  collections,  and  are  not  well 
known  even  by  woodmen  in  their  native  homes. 

Mr.  Leonhard  gave  a  description  of  the  mineral  formations  of 
Missouri. 
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Dr.  Engelmann  showed  a  specimen  of  a  cactus,  Cereus  gume'- 
nosa^  from  Lower  California,  the  pulp  of  which  is  mixed  with 
oil  by  the  natives  and  used  as  a  calking  for  vessels. 


October  2,  1882. 

Dr.  Engelmann  in  the  chair.     Ten  members  present. 

Mr.  B.  A.  Hill  presented  the  Academy  with  twenty-three  of 
the  earlier  numbers  of  the  Transactions,  which   were  received 
with  a  vote  of  thanks. 

Mr.  Nipher  gave  some  of  the  results  of  the  magnetic  work  dur- 
ing the  past  summer. 

Dr.  F.  L.  James  was  elected  to  associate  membership. 


October  16,  1882. 

Dr.  J.  M.  Leete,  Vice  President,  in  the  chair.     Six  members 
present. 

Mr.  Leonhard  showed  the  deposition  of  metallic  iron  by  Klass- 
en's  electrolyptiCvmethod. 


November  6,  1882. 

The  President  in  the  chair.     Twelve  members  present. 

Dr.  Engelmann  read  the  following  note  on  the  climatology  of 
St.  Louis : 

The  mean  temperature  of  St.  Louis  is  55^.41  and  April  and  October  are 
the  months  the  mean  temperature  of  which  approaches  nearest  to  the  an- 
nual mean,  April  showing  a  mean  of  56^.2  and  October  of  56**.! ;  but  in 
different  years  April  as  well  as  October  vary  exceedingly,  and  are  often 
either  colder  or  warmer  than  the  mean. 

The  past  month  was  considered,  and  justly  so,  as  one  of  the  warmest 
we  have  had  since  observations  have  been  made.  Its  mean  was  61^.2  ac- 
cording to  my  observations,  but  we  have  had  in  47  years  four  other  years 
in  which  the  mean  reached  over  60.  Even  last  year,  1881,  October  was  a 
little  warmer  than  this  year,  and  in  1839  ^^^  '^"^  ^^5^  the  mean  temperature 
rose  to  between  62  and  63  degrees.  The  coldest  Octobers  I  have  recorded 
were  47®.  1  in  1863  and  47®.  5  in  1869. 
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Of  more  practical  interest  is  the  appearance  of  the  first  frost  in  October. 
I  record  the  first  frost  when  the  temperature  of  the  air  falls  in  the  city  to  or 
below  the  freezing-point  of  water.  White  frost  often  appears  with  a  higher 
temperature,  say  34®  or  even  35° ;  and  in  the  country,  outside  the  limit  of 
houses  and  smoke,  a  killing  frost  may  appear  much  earlier  than  in  town. 
Of  that  I  have  no  reliable  records.  But  here,  within  the  city,  no  injury  by 
frost  has  been  done  in  the  last  October,  and  none  to  this  day  (Nov.  6),  a9 
anybody  can  satisfy  himself  by  examining  such  tender  plants  as  the  castor 
bean,  the  tomato- vine,  or  the  common  bean,  none  of  which  are  touched  as 
yet.  The  lowest  temperature  last  October  was  39^.5,  on  the  20th.  Since 
then  the  temperature  has  often  been  over  50°. 

I  find  that  in  the  last  forty-seven  jears  we  have  had  no  frost  in  October 
in  twelve  years.  The  warmest  Octobers  were  those  of  1852,  when  the  low- 
est in  October  was  42°,  and  1881,  last  year,  when  the  lowest  was  41^.  In 
the  first  of  these  years  the  first  frost  occurred  on  Nov.  9th,  and  in  the  other 
not  sooner  than  Nov.  15th.  No  frost  has  ever  been  observed  by  me  in 
September.  The  earliest  frosts  of  the  season  were  recorded  on  October 
4th,  1836,  31**;  on  October  7th,  1868,  and  October  nth,  1871,  both  31**... 
After  October  nth  frost  has  set  in  in  many  years.  The  lowest  tempera- 
ture ever  observed  by  me  in  October  was  21®.  q,  Oct.  31,  1863. 

And  now  you  will  want  to  know  what  the  prospects  are  for  the  coming 
winter.  You  must  ask  those  who  were  able  to  predict,  six  months  ago,  a 
cool  summer  for  the  Mississippi  valley,  and  a  hot  and  dry  one  for  the  At- 
lantic States ;  or  who  announced  a  mild  winter  last  year,  or  a  very  cold 
one  two  years  ago.    I  did  not  and  cannot. 

Mr.  A.  Leonard  showed  the  electrolytic  deposition  of  iron  and 
nickel  in  metallic  form  by  Klassen's  method. 

Dr.  Engelmann  presented  specimens  of  the.  fruit  of  the  Cactus 
triangularis^  from  Shaw's  garden,  and  made  some  remarks  on 
the  peculiarities  of  the  plants. 

The  Secretary  presented  a  paper  from  G.  C.  Broadhead  on  the 
^^Carboniferous  Rocks  of  Eastern  Kansas,"  which  was  referred  to 
the  Publication  Committee. 


IVovember  20,  1882. 

Dr.  Geo.  Engelmann,  President,  in  the  chair.  Ten  members 
present. 

Mr.  Nipher  made  a  few  remarks  on  earth  currents  and  the 
method  of  determining  their  direction. 

Wm.  J.  Sheafer  was  elected  to  associate  membership. 
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December  4,  1882. 

The  President  in  the  chair.     Ten  members  present. 

Dr.  Engelmann  presented  speciniens  of  jumping-seeds  from 
La  Paz,  Baja  California.  Mr.  G.  W.  Barnes,  of  San  Diego,  who 
forwarded  the  seeds,  says  of  them, 

they  are  called  by  the  natives  "Viuda  Favela."  The  seeds  jump  out  of 
sight  when  wet.  The  leaf  of  the  plant  is  used  by  the  natives  as  mucilage. 
They  also  use  the  seeds  in  extracting  sand  and  dust  from  the  eyes. 

The  jumping  of  the  seeds  was  due  to  the  breaking  of  the  pod  due 
to  internal  strains  when  wet,  and  results  in  the  sudden  scattering 
of  both  seeds  and  the  resulting  fragments  of  the  pod. 

Dr.  Edward  Evers  presented  the  Academy  with  thirty  maps 
of  Lower  California,  made  from  surveys  by  the  U.  S.  ship  Nar- 
ragansett. 

Mr.  Wm.  McAdams,  of  Jerseyville,  Ills.,  exhibited  a  collection 
of  fossils  from  the  drift  of  the  valleys  of  the  Illinois  and  Missis- 
sippi rivers,  and  made  remarks  as  follows : 

The  deposits  of  the  drifts,  as  seen  in  digging  wells  and  making  other 
excavations,  as  well  as  in  the  precipitous  exposures  made  by  water-cours- 
es, consist  usually  of  a  reddish-brown  clay,  underlaid  by  a  bluish  plastic 
clay  lying  on  the  surface  of  the  rock,  which  is  usually  reached  in  both  Illi- 
nois and  Missouri  at  a  depth  of  less  than  one  hundred  feet.  This  depth 
is,  however,  sometimes  exceeded  where  the  valleys  of  ancient  streams  are 
met  with. 

Mingled  with  these  drift  clays  are  many  boulders  and  masses  of  rocks 
of  great  interest  from  the  fact  that  they  are  often  of  different  material  from 
any  rocks  we  have  in  place  in  Illinois.  It  is  quite  common  to  find  granite, 
porphyry,  greenstone,  and  other  primary  rocks,,  that  have  cSvidently  come 
from  the  region  of  Lake  Superior.  It  is  not  uncommon  to  find  masses  of 
native  copper,  doubtless  from  the  same  northern  locality.  The  present 
specimens  of  this  copper  are  from  the  drift  in  the  neighborhood  of  Alton 
and  near  Grafton.  It  is  quite  probable  that  a  period  of  many  years  elapsed 
— ages,  in  fact — during  the  subsidence  of  the  glaciers ;  and,  although  it 
may  not  be  quite  certainly  ascertained  that  man  beheld  the  phenomena  of 
this  epoch,  it  is  quite  certain  that  many  strange  animals  braved  the  rigors 
of  the  climate  and  evidently  flourished.  Some  of  these  animals  were  of 
strange  appearance,  and,  where  their  bones  are  discovered  protruding 
from  the  clays,  one  is  astonished  at  their  size.  From  the  clay  in  the  side 
of  a  ravine  in  Calhoun  county,  IHsm  we  recovered  the  jaw  of  an  elephant 
beside  which  Jumbo  would  seem  small.  One  of  the  teeth  from  this  fossil 
jaw,  and  which  we  present  for  inspection,  weighs  nearly  eighteen  pounds. 
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being  much  lighter  in  its  fossil  state  than  when  in  the  mouth  of  the  living* 
animal.  The  teeth  of  this  great  glacial  elephant  are  quite  different  and 
much  larger  than  the  mastodon  which  also  existed  during  the  same 
period.  The  teeth  of  this  extinct  elephant  very  much  resemble  the  teeth 
of  the  elephant  of  the  present  day.  We  have  also  taken  from  the  drift 
clays  above  Alton  the  teeth  and  several  bones  of  a  huge  carnivorous  ani- 
mal allied  to  the  bison,  probably  the  extinct  Bos  latifrous^  the  spread  of 
whose  horns  would  make  those  of  a  Texas  steer  seem  very  small  in  size. 

It  is  quite  probable  that  during  this  period  more  than  one  species  of 
horse  existed.  Bones  of  extinct  horses  are  quite  numerous  in  the  tertiary 
deposits  about  the  base  of  the  Rocky  Mountains. 

In  digging  a  well  in  Greene  county,  Illinois,  the  workmen  found  at  the 
bottom  of  the  excavation  the  teeth  of  an  extinct  horse  somewhat  resem- 
bling those  of  the  present  day.  We  also  have  seen  the  fossil  tooth  of  a 
horse  from  near  Alton.  All  the  remains  of  the  horse  we  have  seen  from 
the  **  drift"  are  of  large  animals,  while  the  majority  of  the  fossil  horses 
from  the  **bad  lands"  of  Dakota  are  quite  small. 

Along  the  banks  of  the  Mississippi  the  character  of  the  'Mrift**  deposits 
is  somewhat  changed  by  a  sort  of  lacustrine  marly  clay  left  during  the 
slow  subsidence  of  the  waters  down  the  river  valley  after  the  ice  had  melted 
away.  This  marly  clay  deposit  which  caps  the  river  bluffs  is  called  loess, 
and  passes  gradually  into  the  drift  clnys  below.  It  is  somewhat  remarka- 
ble that  with  the  many  fluvatile  shells  and  remains  of  land  animals  in  the 
loess  we  also  occasionally  find  the  remains  of  animals  almost  wholely  ma- 
rine. From  the  loess  above  Alton,  a  few  years  ago,  was  recovered  the 
skull  of  a  species  of  walrus,  with  curved  tusks  down  from  the  upper  jaw, 
and  much  resembling  the  walrus  now  inhabiting  the  Arctic  seas.  From 
the  clays  over  the  quarries  at  the  mouth  of  the  Illinois  river  we  have  taken 
the  remains  of  a  large  and  undescribed  animal  that  had  apparently  curved 
tusks  depending  from  the  upper  jaw  not  unlike  the  walrus.  These  tusks 
were  some  three  feet  in  length,  the  smooth  surface  of  the  ivory  being  raised 
longitudinally  in  fluted  parallel  lines,  quite  unlike  the  tusk  of  any  known 
animal.  We  present  portions  of  these  tusks  for  inspection.  Both  in  the 
true  and  modified  drift  we  have  seen  the  remains  of  rodents,  some  of  them 
small;  but  one,  an  extinct  beaver,  was  of  monstrous  size.  Some  of  these 
animals,  from  the  fact  that  their  remains  have  been  found  in  the  mire  of 
swamps,  survived  the  drift  period  and  became  extinct  in  later  periods. 
This  is  especially  true  of  the  mastodon.  As  little  as  is  known  of  the  ani- 
mals of  this  period,  still  less  is  known  of  the  vegetation.  We  also  present 
specimens  of  wood  from  the  same  horizon. 

At  one  locality  on  Otter  creek,  in  Jersey  county,  Ills.,  the  stream  cut- 
ting through  an  ancient  valley  filled  with  drift  clays,  there  is  exposed  be- 
neath the  drift  clays  a  preglacial  soil  nearly  four  feet  in  thickness.  In 
this  curious  deposit  wood  and  other  vegetation  are  numerous.  A  tree  lies 
prone  in  this  soil  with  parts  of  the  limbs  still  attached.  The  trunk  of  the 
tree,  of  which  we  present  a  section  with   portions  of  the  limbs  adhering. 
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is  flattened  and  almost  turned  to  lignite  by  pressure  and  lapse  of  time. 
But  what  is  still  more  interesting  are  the  cones  or  fruit  which  the  tree 
bore.  These  cones  are  about  an  inch  in  length  and  somewhat  resemble 
those  of  a  species  of  conifer,  different,  however  from  anj  known  species. 
We  place  before  jou  other  remains  of  this  ancient  vegetation. 

Dr.  Engelmann  remarked  that  he  had  formerly  found  near  St. 
Louis  a  fragment  of  tooth  similar  to  the  walrus  tooth  exhibited, 
but  it  had  been  lost  in  the  fire  which  destroyed  the  museum  of 
the  Academy. 


December  i8,  1882. 

The  President  in  the  chair.     Seven  members  present. 

Dr.  Engelmann  said  that  the  jumping-seeds  presented  at  the 
previous  meeting  were  Ruellia  tuberosa^  growing  in  dry  coun- 
tries. The  pods  open  when  wet,  and  when  the  conditions  for 
successful  germination  are  most  favorable.  The  plants  are  com* 
mon  in  Texas,  Mexico,  and  the  West  Indies.  The  seed  is  muci- 
laginous like  the  flax-seed,  but  he  did  not  And  the  leaves  to  be  so.. 
He  also  remarked  that  allied  species  are  found  here,  around  St» 
Louis,  although  the  seed-pods  of  our  species  have  not  been  ob^ 
served  to  have  the  properties  of  tuberosa. 

Dr.  Engelmann  also  reported  that  the  cones  found  by  Mr.  Mc- 
Adams  in  the  drift  clays  of  Jersey  Co.,  Ills.,  and  shown  at  the 
last  meeting,  seem  to  belong  to  the  white-spruce,  a  tree  now  found 
in  northern  Michigan  and  Wisconsin,  around  Lake  Superior. 


January  2,   1883. 

The  President  in  the  chair.    Nine  members  present. 

George  W.  Lettermann  presented  the  Academy  with  trunk 
sections  of  the  following  varieties  of  wood :  Diospyros  Texanoy 
Austin,  Texas ;  common  persimmon,  AUenton,  Mo. ;  yuglans 
rupestrisy  Baird,  Tex. ;  Cratcegus  brevispina^  Wood  Co.,  Tex. ; 
Morus  microphylla^  Baird,  Tex. ;  Ungnadia  speciosa^  Dallas, 
Tex. ;  Forestiera  pubescens^  Baird,  Tex. ;  Rhus  aromatica  (tri- 
loba), Baird,  Tex. 

Mr.  Nipher  exhibited  a  working  set  of  duplex  telegraph  instru- 
ments and  explained  their  action. 

iv— 3— B  [April  8, 1884. 
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The  President  then  read  his  annual  address,  as  follows : 

THE   president's   ADDRESS. 

Gentlemen  of  the  Academy : 

It  behooves  me  to  give  yon  an  account  of  the  past  year's  historj  of  our 
Institution.  This  historj,  however,  is  a  rather  quiet  one.  We  feel  now 
fully  at  home  in  our  comfortable  quarters  in  Washing^n  Universitj,  where 
we  find  ample  room,  surrounded  by  our  rapidly  increasing  library  and  by 
the  rudiments  of  our  museum.  We  have  met  here  regularly,  reading  and 
discussing  papers,  and  examining  objects  of  scientific  interest  presented  to 
the  Academy,  and  are  always  happy  to  show  our  hospitality  to  our  friends 
and  to  those  of  Science.  While  all  around  us  the  activity  in  scientific  work 
and  especially  in  the  Natural  Sciences  is  increasing,  and  is  making  itself 
felt  in  investigations  and  discoveries  as  well  as  in  the  practical  application 
of  these,  we  work  along  in  our  unpretentious  way,  convinced  that  every 
honest  laborer  in  this  vast  field  adds  to  the  general  fund  of  knowledge. 

As  a  result  of  our  scientific  work  we  were  able  to  publish  last  spring 
another  number  of  our  Transactions,  No.  2  of  vol.  iv.,  and  it  is  expected 
that  a  third  number  can  be  issued  in  the  course  of  this  year,  as  it  is  alrea- 
dy fairly  under  way.  This,  however,  makes  it  so  much  more  necessary  that 
our  means  should  be  realized,  for  I  cannot  too  earnestly  urge  upon  the 
members  of  this  Academy  that  through  our  publications  not  only  our  rela- 
tions with  other  societies  and  other  men  of  science  are  kept  up,  but  through 
them  our  standing  as  a  scientific  body  must  be  sustained.  And  these  pub- 
lications cost  money;  they  are,  in  fact,  the  greatest  expense  we  have; 
most  of  our  means  go  to  pay  the  printer  and  engraver. 

We  have  now  an  exchange  list  of  314  names,  scientific  bodies  and  men 
of  science  spread  over  the  whole  globe,  to  whom  we  send  our  Transactions 
and  from  whom  we  receive  their  publications,  generally  much  more 
-extensive  than  our  own.  Nine  names,  six  of  them  in  foreign  coun- 
tries, have  been  added  in  the  past  year.  Through  our  Transactions  the 
name  of  St.  Louis  as  a  scientific  centre  is  thus  carried  to  all  parts  of  our 
globe.  Our  exchanges  are  accomplished  partly  through  the  mails,  but 
those  with  foreign  countries,  as  heretofore,  almost  entirely  through  the 
agency  of  the  Smithsonian  Institution,  which,  as  you  know,  is  gratuitous, 
cexept  as  to  the  freight  between  here  and  Washington. 

In  carrying  on  these  exchanges  we  have  had  the  invaluable  service  of 
our  Corresponding  Secretary,  whose  good  work  we  now  appreciate  so 
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much  the  more  as  we  are  going  to  lose  him.  For  nearly  twenty-five  years 
and  almost  since  the  foundation  of  this  Academy  he  has,  with  the  excep- 
tion of  a  few  years  when  he  was  absent  from  the  city,  conducted  the  affairs 
of  his  department  with  such  great  zeal  and  punctuality  that  it  will  be  diffi- 
cult to  find  him  a  worthy  successor. 

From  the  report  of  the  Treasurer,  it  appears  that  during  the  past  year 
$736  have  been  collected,  of  which  $461  came  from  regular  dues  of  mem- 
bers and  $275  from  voluntary  subscriptions  to  the  publication  fund.  His 
expenses  amounted  to  $923.27,  principally  for  printing  and  engraving,  and 
partly  for  fitting  up  our  hall  and  library,  and  for  other  minor  expenses. 

The  year  1881  having  left  us  minus  $97.13,  the  deficit  in  the  treasury 
now  is  swelled  to  $284.50,  besides  which  we  owe  for  printing  and  engrav- 
ing $150.75 — together  a  debt  of  $435.25 — against  which  the  Treasurer  has 
unpaid  accounts  against  members  of  $712.  which  it  is  earnestly  desired 
should  be  paid  in ;  and  thus  the  pressing  difiiculty  of  the  Academy  can  at 
once  be  relieved. 

The  number  of  our  associate  members  at  this  date  is  loi,  three  of  which 
are  life-members.  Twelve  names  have  been  added  to  the  list  during  the 
past  year ;  one  member  has  resigned  and  two  have  left  the  city. 

Having  thus  laid  before  you  the  present  condition  of  our  Academy,  I 
hope  to  have  shown  you  that  our  Institution  is  firmly  established  as  a  cen- 
tral point  of  Science  in  the  Missisippi  valley ;  and,  with  our  faithful  work 
and  the  favor  of  our  St.  Louis  friends — and  thus,  I  hope,  we  can  designate 
our  entire  population — we  can  cheerfully  look  into  the  future. 

The  officers  for  the  ensuing' year  were  then  elected,  the  result 
being  as  follows : 

President — George  Engelmann. 

JFirst  Vice  President — James  M.  Leete. 

Second  Vice  President — Melvin  M.  Gray. 

Corresponding  Secretary — Henry  S.  Pritchett. 

Recording  Secretary — -Francis  E.  Nipher. 

Treasurer — Enno  Sander. 

Librarian — Gustavus  Hambach. 

Curators — Gustavus  Hambach,  Edward  Evers,  Charles  Lu- 

deking. 
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January  15,  1883. 

Dr.  J.  M.  Leete  in  the  chair.     Six  members  present. 

Mr.  Nipher  gave  a  lecture  on  the  mathematical  theory  of  poten- 
tial, illustrating  his  remarks  by  plaster  models  of  potential  sur- 
faces. 


February  5,  1883. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

Mr.  Nipher  presented  a  verbal  communication  on  vortex  mo- 


tion. 


February  19,   1883. 
M.  L.  Gray  in  the  chair.     Seven  members  present. 

D.  S.  Brown  presented   a   section   of  the  trunk  of  a  screw- 
pine. 

Mr.  Nipher  presented  a  model  representing  the  thermodyna- 
mic surface  of  steam,  showing  the  relation  between  volume,  pres- 
sure, and  temperature.  The  scale  of  the  model  was  not  large 
enough  to  show  the  departure  of  the  superheated  steam  from  the 
condition  of  a  perfect  gas.  The  steam  line  was  shown  so  far  as 
its  coordinates  are  known,  and  the  surface  for  superheated  steam 
was  represented  by  two  sets  of  threads  parallel  to  the  two  recti- 
linear directrices.  The  condensation  surface  was  also  shown 
by  threads  representing  isothermal  lines,  which  are  also  lines  of 
equal  pressure,  stretched  between  the  steam  line  and  the  plane  of 
pressure-temperature. 


March  5,  1883. 

M.  L.  Gray  in  the  chair.     Five  members  present. 

Mr.  N.  Holmes  made  a  few  remarks  on  the  properties  of  the 
aether. 
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March  19,   1883. 

J.  M.  Leete  in  the  chair.     Eight  members  present. 

A  paper  was  read  by  G.  Hambach  entitled  "A  Description  of 
New  Species  of  Paleozoic  Fossils,"  with  plates.  The  paper  was 
referred  to  the  Publication  Committee. 


April  6,  1883. 

A.  Todd  in  the  chair.     Six  members  present. 
The  meeting  was  devoted  to  business. 


Afril  20,  1883. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

Mr.  Nipher  exhibited  a  plaster  model  representing  the  surface 
whose  equation  is 

and  made  some  remarks  on  the  properties  of  the  surface. 


May  7,   1883. 

Dr.  J.  M.  Leete  in  the  chair.     Nine  members  present. 

Mr.  Nipher  read  a  paper  on  the  '*  Evolution  of  the  American 
Trotting-Horse,"  which  was  referred  to  the  Publication  Com- 
mittee. 

He  also  exhibited  a  map  of  New  Madrid  County,  Mo.,  which 
showed  the  present  location  of  all  swamp  land  in  the  county,  and 
also  showed  the  location  of  the  Spanish  land  grants  made  prior 
to  the  earthquake  of  181 1. 

It  was  apparent  at  a  glance  that  the  Spanish  grants  are  all  on  the  dry  land 
of  the  present  day,  and  it  is  beyond  all  dispute  that  these  grants  cover  pre- 
cisely the  land  which  one  would  now  select  as  most  desirable.  The  map 
was  sent  by  Mr.  A.  O.  Allen,  of  New  Madrid,  who  first  called  attention  to 
this  fact  as  furnishing  conclusive  proof  that  no  material  or  general  change 
of  level  occurred  during  that  earthquake. 

Mr.  Nipher  also  remarked  that 
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the  position  of  the  trees  in  the  swamps  of  that  region  showed  no  evidence 
of  anj  general  sinking  of  the  surface.  The  swamps  were  covered  with 
heavy  timber  which  antedated  this  earthquake,  and  the  trees  were  as  erect 
and  regular  as  in  any  swamp.  Earthquakes  occur  in  that  region  every  few 
years,  and  the  grossly  exaggerated  stories  of  this  earthquake  certainly  had 
some  foundation  in  fact,  but  the  highly  colored  accounts  of  the  immense 
damage  were  doubtless  connected  with  the  legislation  of  Congress  for  the 
relief  of  the  alleged  victims  of  the  alleged  disaster. 


May  21,  1883. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

Dr.  Engelmann  referred  to  the  cool  weather  at  the  present  time 
as  follows : 

Late  cool  days  in  May  have  occurred 

May  2,  1851  29° 

**  7»  1867  35*» 

''  II,  1864  39* 

'*  22,  1838  40® 

After  May  2d  the  temperature  has  not  fallen  below  freezing  since  my  ob- 
servations began,  and  after  the  22d  the  temperature  has  never  before  fallen 
below  40°.     To-night,  however,  the  thermometer  reads  35°. 

Dr.  Engelmann  presented  a  paper  on  the  position  of  conifers 
in  the  system  of  plants.  The  paper  was  entitled,  "On  the  Nature 
of  the  Female  Flower  of  the  Conifers."  The  paper  was  referred 
to  the  Publication  Committee. 


June  4,   1883. 

Dr.  Engelmann  in  the  chair.     Six  members  present. 

Dr.  Engelmann  made  a  few  remarks  on  the  cool  weather  of  the 
past  month.  He  stated  that  on  the  morning  of  the  2 2d  of  May 
the  bottom  of  the  Meramec  valley  was  protected  from  frost  by 
fogs,  and  at  the  top  of  the  bluffs  the  air  was  too  warm  for  frosty 
while  on  the  valley  sides  there  was  a  belt  where  frost  occurred. 
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June  i8,  1883. 

A.  Todd  in  the  chair.     Eight  members  present. 

Dr.  Hambach  presented  forty-one  volumes  of  reports,  for  which 
a  vote  of  thanks  was  passed. 

Mr.  Lettermann  presented  a  collection  of  spear  and  arrow- 
points,  and  also  a  large  implement  of  unknown  use  weighing  20 
lbs.,  all  found  near  Allenton. 

Baron  Ferdinand  von  Muller  and  Judge  Nathaniel  Holmes 
were  elected  to  corresponding  membership. 


October  15,  1883. 

Dr.  Leete  in  the  chair.     Six  members  present. 

Mr.  Tivy  presented  specimens  of  Myalina  and  Chonetes  from 
the  coal  measures  at  Atchison,  Kansas. 

Dr.  Curtmann  presented  a  copy  of  his  translation  of  Beilstein's 
Chemical  Analysis,  with  additions  by  the  translator,  which  was 
received  with  a  vote  of  thanks. 


November  5,  1883. 

Dr.  Engelmann  in  the  chair.     Six  members  present. 

Dr.  Engelmann  presented  a  specimen  of  flexible  sandstone 
from  North  Carolina.  He  remarked  that  this  stone  was  also 
found  in  Brazil,  and  is  supposed  to  be  the  diamond-bearing  rock. 

Dr.  C.  A.  Todd  made  a  short  communication  on  a  subcutane- 
ous pocket  found  just  in  front  of  the  ear  of  a  man.  The  pocket 
had  a  depth  of  a  quarter  of  an  inch,  and  readily  admitted  a  probe. 
It  secreted  regularly,  the  secretion  being  the  same  as  in  the  fatty 
glands.  This  pocket- is  always  found  in  a  similar  position  in  the 
Asiatic  and  African  elephants. 

Ferdinand  Sands,  H.  A.  Wheeler  and  Dr.  Wellington  Adams 
were  elected  to  associate  membership. 


^«Ji 
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November  19,  1883. 

Dr.  Engelmann  in  the  chair.     Eight  members  present. 

H.  S.  Pritchett  made  a  few  remarks  on  the  plan  of  standard 
time  meridians,  and  exhibited  a  map  issued  by  one  of  the  railroad 
companies,  on  which  the  time  belts  of  the  United  States  were 
marked. 

He  also  gave  the  result  of  a  partial  discussion  of  personal  equa- 
tion in  double-star  work,  and  the  determination  of  a  system  of 
systematic  corrections  for  different  observers  with  the  view  of  re- 
ducing all  observations  to  the  same  standard. 


December  3,  1883. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

W.  McAdams,  of  Alton,  made  a  communication  on  the  ani- 
mals of  the  loess  formations  and  exhibited  several  specimens, 
among  others  the  head  of  a  gigantic  beaver. 


December  17,  1883. 

Dr.  Engelmann  in  the  chair.     Nine  members  present. 

Dr.  Engelmann  presented  a  diagram  representing  the  mean 
temperature  of  summer  and  winter  in  St,  Louis  for  each  year 
from  1836  to  1883.  '^^^  work  was  undertaken  with  a  hope  of 
finding  some  law  for  the  variation  from  mean  temperature  from 
year  to  year,  but  in  this  he  had  been  disappointed,  although  it 
did  appear  that  the  variation  of  the  mean  temperature  of  the  win- 
ters was  much  greater  than  the  summers.  The  chart  also  showed 
that  in  every  six  or  seven  years  the  mean  temperature  returned 
to  near  the  normal,  but  this  may  only  be  a  coincidence. 


yanuary  7,  1884, 

M.  L.  Gray  in  the  chair.     Nine  members  present. 

The  Corresponding  Secretary  presented  a  paper  by  Prof.  J.  W. 
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Spencer,  of  the  State  University  at  Columbia,  on  "  New  Species 
of  Niagara  Fossils,"  which  was  referred  to  a  committee  consist- 
ing of  W.  B.  Potter  and  G.  Hambach. 

Mr.  Lettern^ann  presented  a  collection  of  arrow-points,  from 
near  Allenton. 

Dr.  Adams  made  a  verbal  communication  on  a  modified  form 
of  telephone  which  he  had  constructed  for  the  use  of  that  class  of 
deaf  persons  in  whom  the  auditory  nerve  is  yet  in  good  condition. 
The  action  of  the  instrument  is  based  on  an  experiment  made  by 
himself,  that,  if  the  diaphram  of  the  ordinary  telephone  is  removed, 
and  the  magnet  core  be  put  in  contact  with  the  mastoid  process 
of  the  temporal  bone,  the  message  can  be  distinctly  heard  when 
the  ear  is  closed.  A  deaf  person  who  cannot  hear  in  the  ordi- 
nary manner,  can  also  hear  in  the  same  way  if  the  auditory  nerve 
is  in  sound  condition.  The  same  result  follows  if  the  diaphram 
of  the  telephone  is  put  in  contact  with  the  temporal  bone. 

The  address  of  the  President,  Dr.  Engelmann,  was  deferred  by 
reason  of  sickness. 

The  election  of  officers  for  1884  then  took  place,  with  result  as 
follows : 

JFor  President — George  Engelmann. 
First  Vice  President — James  M.  Leete. 
Second  Vice  President — M.  L.  Gray. 
Corresponding  Secretary — H.  S.  Pritchett. 
Recording  Secretary — Francis  E.  Nipher. 
Treasurer — E.  Sander. 
Librarian — G.  Hambach. 

G.  Hambach, 
Curators^   \    E.  Evers, 

Chas.  Ludeking. 


January  21,   1884. 

Dr.  J,  M.  Leete  in  the  chair.     Six  members  present. 

The  committee  to  whom  was  referred  the  paper  of  J.  W.  Spen- 
cer, on  "New  Species  of  Niagara  Fossils,"  reported  favorably  on 
the  same,  and  it  was  referred  to  the  Publication  Committee. 
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February  4,  1884. 

Dr.  Leete,  Vice  President,  in  the  chair.    Six  members  present. 

After  the  reading  of  the  minutes,  Dr.  Briggs  made  the  an- 
nouncement that  he  had  received  from  Dr.  G.  J.  Engelmann  a 
communication  announcing  the  death  of  his  father,  Dr.  George 
Engelmann,  who  died  at  5  130  o'clock  p.m.  to  day. 

On  motion,  the  Academy  adjourned  as  a  tribute  of  respect  to 
the  memory  of  its  dead  President. 


February  18,  1884. 

M.  L.  Gray  in  the  chair.     Seven  members  present. 

Mr.  Nipher  showed  the  reversibility  of  the  Toppler-Holtz  ma- 
chine, and  showed  that  it  would  run  well  as  a  motor  without  the 
diagonal  rod  and  collecting  brushes,  under  which  conditions  it 
would  be  inoperative  as  a  generator. 

Mr.  A.  Todd  offered  the  following  resolution  : 

''  Resolved^  That  by  the  death  of  Dr.  George  Engelmann  this 
Academy  has  lost  its  chief  founder,  its  ablest  instructor  and  con- 
tributor, its  most  distinguished  representative  in  the  scientific 
world,  and  the  sciences  have  been  bereft  of  one  of  their  most  de- 
voted disciples,  useful  explorers,  cautious  and  systematic  publish- 
ers, and  intelligent  demonstrators." 

Upon  this  resolution  Mr.  M.  L.  Gray  made  the  following  re- 
marks : 

Mr,  Chairman  and  Members  of  the 

Academy  of  Science  of  St.  Louis — 

I  have  been  requested  to  present  a  brief  memorial  to  the  memory  and 
virtue  of  our  lately  deceased  associate  and  President,  Dr.  George  Engel- 
mann. Distrusting  my  ability  to  adequately  perform  this  duty,  I  am, 
nevertheless,  glad  to  express  my  admiration  of  his  talents,  culture*  and 
attainments  —  my  respect  for  his  character  and  love  for  all  his  noble 
qualities  of  head  and  heart.  The  time  and  occasion  will  not  permit  of  a 
full  review  of  the  whole  of  his  life  and  life-work — that  fittingly  belongs  to 
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other  and  better  hands—  and  I  shall  therefore  confine  myself  more  espe- 
cially to  his  career  and  services,  as  connected  with  our  Academy,  to  those 
phases  of  his  character  that  we  all  have  witnessed  and  appreciated  as  from 
time  to  time,  during  many  years,  he  has  come  in  and  gone  out  before  U8> 
and  dropped  those  words  of  wisdom  and  instruction  that  have,  1  trust, 
made  us  wiser  and  better  from  our  associations  with  him. 

The  founders  of  beneficent  institutions  are  in  every  civilized  society 
justly  held  in  high  esteem  and  honor.  The  founders  themselves  soon 
perish  and  pass  away,  but  the  institution  lives  on,  and,  if  its  object  be  to 
enlighten,  educate  and  elevate  its  members,  or  the  people,  it  scatters  its 
blessings  long  after  the  projectors  have  ceased  their  labors ;  and  yet  in* 
such  cases  it  remains  true  that  all  the  subsequent  benefits  of  the  institution 
are  the  result  and  fruitage  of  the  planting  and  labors  of  the  original  found- 
ers. Dr.  Engelmann  was  not  only  one  of  the  founders  of  this  Instiution, 
but,  as  an  examination  of  its  records  and  proceedings  will  show,  he  was 
one  of  the  most  active  and  prominent,  and  if  in  the  future  it  shall  achieve 
in  the  way  of  scientific  research  and  discovery  more  than  it  has  done  in 
the  past  it  may  well  be  attributed,  at  least  in  part,  to  his  sagacity  and 
foresight. 

He  helped  to  organize  the  Academy  of  Science  of  St.  Louis  on  the  loth 
of  March,  1856,  and  was  chosen  its  first  President ;  and  the  charter  granted 
by  the  Legislature  of  our  State  on  the  17th  of  January,  1857,  ^^^  accepted 
on  the  9th  of  February  of  the  same  year.  There  were  other  men  of  great 
ability  and  scientific  attainments  associated  with  Dr.  Engelmann  in  the 
formation  of  this  Academy,  several  of  whom  are  still  living;  and  of  those 
dead  I  may  mention  Drs.  Hiram  A.  Prout,  Benj.  F.  Shumard,  M.  M. 
Pallen,  Charles  A.  Pope,  and  M.  L.  Linton,  upon  the  graves  of  each  of 
whom,  well  known  to  us,  I  would  place  a  flower — a  forget-me-not — while 
speaking  of  their  associate.  Dr.  Engelmann,  more  recently  deceased. 

The  published  proceedings  of  the  Academy  show  that  from  its  first  rep- 
resentation down  to  the  time  of  his  death  Dr.  Engelmann  was  a  constant 
attendant  at  its  meetings,  and  for  the  greater  part  of  the  time  its  President 
and  also  chainnan  of  the  Committee  on  Library,  on  Publication,  and,  for 
the  last  twenty-five  years,  of  the  Committee  on  Botany. 

The  Transactions  of  the  Academy  are  greatly  enriched  by  articles  from 
his  pen,  mostly  on  botanical  and  meteorological  subjects,  in  which  fields 
of  study  he  took  especial  delight,  and  in  which,  also,  he  was  almost  with- 
out a  peer,  especially  when  we  consider  that  the  time  he  had  to  devote  to 
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these  subjects  was  only  the  leisure  hours   snatched   from  the  labors  of  a 
large  and  successful  practice  of  his  profession. 

How  few  of  us,  Mr.  Chairman,  have  ever  accomplished,  or  can  hope  to 
accomplish,  so  much  in  the  intervals  of  a  busy  life !  All  honor  to  our  de« 
ceased  associate,  who  has  achieved  so  much  and  so  well  in  the  pauses  of 
an  active  career! 

But  not  only  are  the  Transactions  of  our  Society  enriched  with  elabo- 
rate treatises  by  Dr.  Engelmann  on  the  various  subjects  that  engaged  his 
attention,  but  especially  have  our  meetings  been  made  interesting  and 
instructive  by  the  oral  remarks,  explanations  and  illustrations  that  have 
fallen  from  his  lips  on  the  wide  range  of  topics  that  from  time  to  time  have 
engaged  our  attention. 

It  was  this  aspect  of  his  character  that  most  interested  me  and  that  I 
recall  with  the  greatest  pleasure,  pnd  shows  to  my  mind  not  only  the  rich- 
ness and  universality  of  his  knowledge,  but  also  the  preclusion  and  logical 
correctness  of  his  mental  operations,  and  the  directness  and  certainty  with 
which  he  reached  true  and  just  conclusions.  No  matter  how  varied  were 
the  subjects  introduced  for  consideration  and  discussion.  Dr.  Engelmann 
was  always  ready  and  prepared,  in  a  pleasant  and  unassuming  way,  to 
throw  additional  light  on  them,  and  illustrate  them  by  new  facts  not 
presented  by  others;  and,  if  false  or  unscientific  theories  or  views  were 
presented,  his  clear  insight  would  at  once  detect  the  sophism  and  expose 
the  sham. 

Then,  too,  on  his  return  from  summer  trips  or  other  excursions  he 
always  came  laden  with  new  observations  and  discoveries  gathered  from 
his  close  study  of  nature  and  natural  objects,  treasured  up  in  memory  and 
imparted  with  almost  boyish  pleasure  for  the  edification  of  the  fellow- 
members  of  the  Academy. 

His  annual  addresses  as  President  are  models  of  their  class  in  clearness 
and  succinctness  of  statement,  and  are  full  of  interest,  zeal  and  devotion  to 
the  permanent  establishment,  growth  and  usefulness  of  our  Institution.  In 
his  annual  address  of  January,  1868,  he  says,  *^The  familiar  faces  around 
me,  many  of  them  the  founders  of  this  Institution,  *  ♦  ♦  give  encour- 
ging  proof  of  ever  active  zeal  and  of  abiding  faith  in  our  future";  and  fur- 
ther on  in  the  same  address,  after  mentioning  the  difficulties  under  which 
the  Society  had  labored,  he  adds,  **  Notwithstanding  all  these  drawbacks 
and   impediments,  you  have  nobly  built  up  and  sustained  the  Acadennj, 
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and  made  it  what  it  is  today — one  of  the  scientific  Institutions  of  our  city, 
and,  I  may  proudly  add,  of  the  country." 

In  his  annual  address  of  1871,  speaking  of  the  published  Transactions 
of  the  Academy,  he  says,  '^ These  publications  attracted  the  attention  of 
the  scientific  world,  and  brought  us  the  most  liberal  exchanges  from  near- 
ly all  the  learned  societies  in  America  and  Europe,  and,  in  fact,  the  whole 
civilized  world."  This  good  reputation  that  attached  to  the  publications 
of  this  Academy,  we  know,  was  owing  in  great  measure  to  the  writings  of 
our  deceased  associate.  This  much  may  be  truthfully  said  without  detract- 
ing from  the  merits  or  learning  of  other  members,  who  were  indeed  wor- 
thy co-workers  with  Dr.  Engelmann  and  entitled  to  high  praise.  It  was 
their  joint  labors  that  achieved  so  satisfactory  a  result. 

As  evidence  of  the  high  esteem  entertained  for  Dr.  Engelmann  by  his 
scientific  brethren  of  America,  and  of  their  regard  and  affection  for  him  as 
a  man,  I  wish  to  refer  to  a  matter  that  came  within  my  own  observation. 
When  the  American  Association  for  the  Advancement  of  Science  held  its 
anniversary  in  this  city  a  few  years  ago,  it  was  my  good  fortune  to  be 
present  at  some  of  its  sessions,  and  I  was  struck  with  the  great  respect  and 
deference,  almost  veneration,  shown  by  that  body  of  learned  men  toward 
Dr.  Engelmann,  who  then,  for  the  first  time,  attended  upon  their  delibera- 
tions. They  seemed  to  look  upon  him  as  their  master  and  teacher,  and  as 
one  at  whose  feet  they  were  willing  to  sit  and  learn.  It  was  a  most  touch- 
ing tribute,  spontaneously  and  worthily  paid  to  one  with  whose  learning 
and  genius  they  were  all  familiar,  but  whom  they,  as  a  body,  had  not 
before  met. 

Much  in  the  same  way,  I  am  informed,  he  was  regarded  by  the  learned 
men  and  scientific  societies  of  Europe.  Beyond  question,  he  stood  in  the 
foremost  rank  of  the  learned  men  of  his  time,  in  the  departments  of  study 
to  which  he  specially  devoted  himself,  and  in  his  death  the  scientific  world 
has  lost  not  only  a  diligent  and  conscientious  student,  but  we  have  lost  a 
beloved  instructor,  companion  and  friend.  The  kindly  and  genial  nature, 
the  modest  and  unassuming  manners,  the  sincerity,  simplicity  and  up- 
rightness of  his  character  and  lifet  made  all  who  knew  him  his  friends. 
Though  he  had  reached  the  allotted  period  of  human  life,  yet  scarcely  had 
his  eye  become  dim  or  his  natural  force  abated,  when,  in  the  fullness  of 
years,  he  was  gathered  to  his  fathers.  It  remains  for  us  to  cherish  his 
memory,  be  stimulated  by  his  virtues,  and  profit  by  his  example.  As  the 
pines,  the  firs,  and  the  flowers,  whose  habits  he  studied  and  so  lovingly 
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described,  send  forth  their  fragrance  upon  the  air  to  give  pleasure  and 
health  to  those  who  inhale  it,  so  niay  the  aroma  and  sweetness  of  his  life 
and  character  stimulate  us  to  better  living  and  doing. 

Mr.  Nipher  made  additional  remarks,  as  follows : 

Dr.  George  Engelmann,  for  mAny  years  the  honored  President  of  this 
Academy,  died  February  4th,  aged  75  years.  Dr.  Engelmann*8  earliest 
publications  were  made  in  1832,  and  consisted  of  two  small  volumes.  In 
1837  ^^  made  extended  tours  through  Missouri,  Arkansas,  Kansas,  Indian 
Territory,  and  New  Mexico.  At  this  time  he  also  beg^n  his  temperature 
and  rainfall  record,  which,  with  the  exception  of  a  few  gaps  when  absent 
from  the  city,  he  continued  down  to  within  a  few  days  of  his  death.  His 
last  report,  on  the  meteorology  of  January,  was  made  out  after  all  hope  of 
life  had  been  abandoned  by  his  physicians. 

In  1843  ^®  accompanied  the  party  which  made  the  survey  of  the  Mexi- 
can boundary,  and  this  field-  work  occupied  him  two  years.  The  results 
of  his  investigations  were  published  in  a  large  work  by  the  Government  in 
a  report  entitled,  "A  Description  of  the  Cactacea  of  the  Boundary,"  with 
seventy-six  plates. 

Then  for  several  years  an  extensive  practice  in  his  profession  absorbed 
the  greater  part  of  his  time,  but  his  interest  in  scientific  work  did  not  flag. 
In  1842  he  had  already  published  a  paper,  illustrated  by  a  plate,  in  volume 
xliii.  (1842)  of  Silliman's  Journal,  on  the  genus  Cuscuta^  which  attracted 
general  attention,  and  was  republished  in  Hooker's  Journal  of  Botany,  2d 
volume,  1843.  ^^  continued  his  investigations  in  this  genus,  and  finally 
published  in  our  Transactions  an  elaborate  paper  entitled  '*  Systemic 
Arrangement  of  the  Species  of  the  Genus  Cuscuia^  with  Critical  Remarks 
on  Old  Species  and  Descriptions  of  New  Ones."  The  materials  for  this 
paper  were  drawn  from  various  expeditions  in  the  West,  and  from  many 
American  collections,  in  addition  to  the  vast  material  placed  at  his  dis- 
posal by  the  directors  of  the  great  collections  in  London,  Paris,  Berlin, 
Vienna,  and  Geneva. 

Other  important  papers  were:  ^^ Additions  to  the  Cactus  Flora  of  the 
United  States";  **  On  Pinus  arhtata  and  other  Rocky  Mountain  Pines"; 
**  A  Revision  of  the  North  American  Species  of  the  Genus  Juncu$^  with 
Descriptions  of  New  or  imperfectly  known  Species";  '*Notes  on  the  Genus 
rueea''\  **  Notes  on  ^^aw";  *<  On  the  Oaks  of  the  United  Sutes";  ''The 
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American  Junipers  of  the  Section  Sabina**\   "A  Synopsis  of  the  Ameri- 
can Firs";  **Revision  of  the  Genus  Pimms''\  ''The  Genus  IsoStes  in  North  ^ 
America";  "Mean  and  Extreme  Daily  Temperature  at  St.  Louis  during 
Forty-seven  Years." 

In  all  about  thirty-two  papers  appear  in  the  Transactions  or  Proceed- 
ings in  addition  to  his  current  comments  upon  the  climatic  peculiarities  as 
compared  with  that  of  former  years.  In  addition,  he  was  a  constant  con- 
tributor to  various  botanical  journals.  His  last  paper  was  perhaps  not 
completed  as  he  desired.  Concerning  it  he  wrote  only  three  days  before 
his  death,  **My  botanical  paper  not  ready  yet;— soon." 

Dr.  Engelmann  was  a  true  type  of  scientific  man.  He  labored  solely 
to  advance  the  boundary  of  knowledge,  and  without  any  reference  to  the 
pecuniary  value  of  the  results  reached.  Sometimes  his  knowledge  was  of 
immense  financial  value,  as  when  his  advice  was  sought  by  the  agents  of 
the  French  Government  regarding  the  use  of  native  American  grapes  as 
grafling-stock  for  French  vineyards.  But  this  was  not  the  motive  which 
prompted  his  work;  had  it  been  so,  it  could  not  have  been  done  so 
thoroughly  and  well.  I  need  not  say  that  his  aim  was  to  do  his  part  in  the 
solution  of  the  great  problems  which  interest  us  all,  and  that  his  reward 
was  the  noble  joy  which  attends  the  discovery  of  truth. 

His  fame  is  not  an  affair  of  newspapers  and  of  to-day.  The  plants  he 
introduced  to  his  brother  botanists  will  come  forth  each  year,  many  of 
them  bearing  the  names  he  gave  them,  and  will  introduce  him  in  turn  to 
each  succeeding  generation  of  men.  He  sleeps  well ;  and  his  beloved 
oaks,  standing  like  sentries  around  his  new-made  grave,  join  in  solemn 
chanting  and  give  gentle  voicing  to  the  sorrow  which  fills  all  our 
hearts. 

The  resolution  of  Mr.  Todd  was  ordered  to  be  entered  upon 
the  minutes. 

Dr.  G.  J.  Engelmann  presented  two  charts  of  mean  daily  tem- 
perature at  Chiswick  and  Greenwich,  and  called  attention  to  the 
irregularities  in  the  curves,  showing  that  even  in  that  more  uni- 
form climate  it  would  take  many  years  of  additional  observation 
to  obtain  uniformity. 
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March  3,   1884. 

Dr.  Leete  in  the  chair.     Six  members  present. 

Mr.  Nipher  exhibited  Hellmann's  temperature  diagrams  for 
twenty-five  cities  of  North  Germany,  giving  pentad  means  for 
thirty-five  years.  Attention  was  called  to  the  fact  that  the  fluctua* 
tions  in  the  curves  were  common  to  the  curves  for  all  cities. 

Mr.  A.  Hunicke  was  elected  to  associate  membership. 


March  17,  1884. 

Mr.  W.  H.  Tivy  in  the  chair.    Seven  members  present. 

A  letter  was  read  from  Prof.  J.  W.  Spencer  with  acknowledge* 
ment  of  his  election  to  corresponding  membership. 

Mr.  Nipher  read  a  paper  on  the  "  Measurement  of  Electrical 
Resistance  as  a  Velocity,"  which  was  referred  to  the  Publication 
Committee. 
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Afril  7,  1S84. 

Dr.  J.  M.  Leete  in  the  chair.  Present — Messrs.  Leete,  Tivy, 
Wheeler,  Hambach,  C.  A.  Todd,  A.  Todd,  Holmes,  Speck, 
Smith,  Nipher,  and  Collet.  Minutes  of  previous  meeting  read 
and  approved. 

The  Engineers'  Society  of  Urbana,  Ohio,  was  placed  on  the 
exchange  list,  to  begin  with  vol.  iv. 

Mr.  H.  A.  Wheeler  made  a  communication  on  the  formation  of 
natural  coke  from  lignitic  coal  in  Pleasant  Valley,  Utah. 

.Adjourned. 

April  21,   1884. 

Dr.  C.  A.  Todd  in  the  chair.  Present  —  Dr.  C.  A.  Todd,^ 
Wheeler,  and  Nipher. 

Mr.  Nipher  exhibited  a  large  Wheatstone's  bridge,  and  showed 
themanner  of  using  it  in  measuring  resistance. 

Adjourned.  , 

May  5,   1884. 

Dr.  Leete  in  the  chair.  Present — Messrs.  Leete,  Pritchett,  Pot- 
ter, C.  A.  Todd,  Ives,  Tivy,  Engler,  Gray,  Briggs,  Luedeking, 
Wheeler,  Adams,  Sander,  Speck,  A.  Todd,  Hambach,  and  Ni- 
pher.   Minutes  read  and  approved. 

Mr.  Todd,  chairman  of  the  committee  to  secure  the  portrait  of 
Dr.  George  Engelmann,  made  the  report  that  the  portrait  had 
been  secured,  and  he  presented  the  portrait  to  the  Academy,  with 
a  few  appropriate  remarks. 

Mr.  Nipher  made  additional  remarks  as  follows : 

It  is  with  mingled  feelings  of  pain  and  pleasure  that  we  assemble  here 
to-night.  The  occasion  reminds  us  of  one  who  formerly  bore  his  part  with 
us,  and  who  labored  long  and  earnestly  to  promote  the  interests  of  science 
in  our  midst.  But  with  our  sorrow  at  the  loss  of  so  noble  a  companion, 
comes  also  the  feeling  that  the  cause  for  which  he  labored  is  not  lost.  The 
workmen  perish,  but  the  work  goes  on.  The  cause  of  science  is  now  so 
firmly  fixed  in  the  minds  and  hearts  of  its  promoters,  the  methods  and  re- 
sults of  scientific  work  have  come  to  form  so  essential  a  part  of  our  modern 
intellectual  life,  and  the  material  comforts  and  prosperity  of  society  are 
now  seen  to  be  so  directly  involved  in  the  progress  of  scientific  discovery, 
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that  a  failure  of  the  cause  is  no  longer  possible.  It  is  only  possible  that 
here  and  there  the  cause  may  languish  for  a  time — that  eddies  may  form  in 
the  stream,  which,  however,  as  a  whole,  moves  always  onward. 

It  is  sometimes  forgotten  that  the  discovery  of  new  truths  is  not  of  itself 
a  remunerative  occupation.  The  engineer  who  makes  use  of  the  knowledge 
which  has  been  gained  —  and  gained  mainly  by  his  predecessors  —  in  the 
construction  of  public  works,  and  useful  machinery,  can  make  a  direct 
demand  upon  the  public  which  he  directly  serves.  His  service  is  sought. 
The  results  of  his  work  are  plainly  presented  to  the  public  eye,  and  in  such 
a  manner  that  they  are  at  once  recognized  as  being  of  value  to  the  public. 
His  elder  brother,  the  scientific  investigator,  is  sometimes!  at  a  greater 
disadvantage.  His  service  to  the  public  is  an  indirect  one.  It  is  not  in 
general  sought,  and,  when  the  service  is  rendered,  its  value  is  not,  as 
a  rule,  fully  understood  even  by  himself.  In  1830,  Faraday  discovered 
induced  or  secondary  electric  currents.  At  that  time  the  value  of  the 
discovery  was  generally  conceded  by  his  brother  philosophers,  and  it 
marked  a  great  advance  in  our  knowledge  of  the  subject  But  it  is  only 
within  the  last  eight  or  ten  years  that  this  discovery  has  become  of  enor- 
mous value  to  the  public  through  the  telephone  and  our  electric-lighting 
systems,  and  there  can  be  no  doubt  that  the  near  future  will  see  a  similar 
development  of  the  plan  for  the  electrical  distribution  of  power.  All  of 
these  interests  originated  in  this  one  discovery  of  Faraday.  Now,  it  was 
not  possible  to  properly  reward  Faraday  for  this  immense  service,  because 
at  that  time,  or  while  he  lived,  its  value  was  not  known  ;  it  is  not  even  yet 
known.  It  is  not,  therefore,  feasible  to  place  any  definite  value  upon  the 
work  of  a  scientific  investigator;  but  the  lesson  which  we  do  learn  is,  that 
some  provision  ought  to  be  made  which  will  permit  this  kind  of  work  to 
go  on.  Some  provision  ought  to  be  made  which  will  enable  those  who 
devote  their  lives  to  science,  to  live  as  comfortably  as  those  who  serve  the 
public  as  salesmen,  railway  managers,  or  bank  presidents.  In  addition, 
a  scientific  investigator  should  have  the  necessary  books  and  apparatus 
for  his  work,  and  he  should  have  the  companionship  of  men  who  like  him 
have  devoted  their  lives  to  the  service  of  science.  Unless  these  conditions 
are  supplied,  the  work  is  always  done  at  a  very  great  disadvantage.  The 
conditions  here  insisted  upon  as  necessary,  are  provided  for  reasonably 
well  in  a  properly  equipped  university  in  addition  to  those  offered  by  a 
properly  equipped  academy  of  science.  The  aims  of  the  university  and 
the  academy  of  science  are  identical.  Both  aim  to  foster  investigation  and 
to  advance  knowledge,  and  to  diffuse  this  knowledge  among  men.  The 
academy,  however,  occupies  itself  more  particularly  with  what  is  new, 
and  thus  the  two  institutions  supplement  each  other.  Nor  need  we  fear 
that  all  the  work  has  been  done  by  the  worthies  that  have  preceded  us. 
Notwithstanding  the  splendid  achievements  of  the  past,  the  academy  of 
science  has  yet  a  boundless  untrodden  field  before  it.  Like  the  four  sages 
of  whom  Dante  gives  us  a  beautiful  picture,  we  stand  in  the  hemisphere  of 
light  which  has  been  kindled  in  our  midst,  and  which  gradually  beats  back 
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the  surrounding  darkness ;  but  this  only  serves  to  reveal  to  us  the  immen* 
«ity  of  the  region  of  darkness  whicb  still  lies  beyond.  The  work  so  far 
done  is  hardly  a  beginning,  compared  with  what  remains  undone.  Even 
if  it  were  true  that  the  main  features  of  the  field  of  science  had  been  ex- 
plored, so  that  the  work  yet  to  be  done  consisted  merely  in  the  filling  in 
-of  intermediate  details^  this  work  alone  would  be  too  vast  for  completion 
within  the  lifetime  of  humanity. 

It  was  once  recommended  that  a  systematic  examination  of  all  alloys 
of  metals  be  made,  beginning  with  binary  ones,  and  then  proceeding  to 
ternary  and  quaternary  ones.  If  we  take  the  number  of  available  metals 
at  30,  the  number  of  binary  alloys  possible  would  be  435,  and  this  with- 
out regarding  the  proportions  of  the  metals,  but  regarding  only  the 
kind  of  metal.  To  examine  these  allbys  as  to  hardness,  tenacity,  elas- 
ticity, conducting  and  radiating  power,  thermal  capacity,  frictional 
properties,  etc.,  varying  the  proportions  of  the  metals  say  by  one  per  cent., 
would  probably  require  at  the  very  least  ten  thousand  years  of  work.  The 
number  of  ternary  alloys  possible  without  regard  to  proportion  is  4,060, 
^nd  by  varying  the  proportions  by  one  per  cent,  the  number  increases  to 
over  eleven  millions.  Prof.  Thurston  has  made  a  partial  examination  as 
regards  the  tenacity  of  the  zinc-copper- tin  alloy,  and  has  shown  that,  in 
order  to  gain  a  complete  knowledge  of  its  behavior,  it  is  necessary  to  vary 
the  proportions  by  very  small  amounts.  Now  it  is  hardly  necessary  to 
say  that  if  all  the  scientists  on  the  earth  should  give  their  attention  to  the 
examination  of  metallic  alloys  for  the  next  twenty  thousand  years,  the 
knowledge  gained  on  this  subject  would  be  merely  fragmentary ;  and  it 
hardly  admits  of  doubt  that  many  of  these  alloys  would  turn  out  to  be  of 
great  value  for  special  uses. 

If  we  come  now  to  chemical  compounds,  the  number  of  possible  sub- 
stances becomes  too  vast  for  human  comprehension.  The  city  of  St.  Louis 
-does  not  contain  houses  enough  to  hold  the  books  which  would  contain 
only  the  names  of  the  compounds  which  it  is  possible  to  form  from  the 
known  elements;  and  how  many  of  these  compounds  like  aniline,  or 
chloroform,  or  nitro-glycerine,  may  prove  to  be  of  the  greatest  value  when 
they  come  to  be  studied  ? 

When  we  come  to  physical  and  mechanical  combinations,  the  same 
thing  is  true.  Long  before  the  time  of  Faraday,  all  of  the  mechanical  ele- 
ments of  the  telephone  and  the  dynamo  machine  were  known,  and  in  1830 
the  electrical  principles  involved  were  known.  The  mechanical  skill 
necessary  to  produce  these  machines  was  not  wanting.  It  was  simply 
necessary  to  know  what  was  wanted,  and  then  to  discover  the  proper  com- 
binations for  the  mechanical  elements. 

The  experience  of  the  last  century  shows  that  it  pays  society  to  have 
scientific  work  done.  The  dividends  are  not  declared  at  once,  and  although 
the  benefits  arising  from  scientific  work  may  not  be  realized  at  once,  they 
are  sure  to  come  sometime.  The  support  of  scientific  work  is  to  be  under- 
taken with  the  same  feeling  that  prompts  the  founding  of  schools,  or  any 


t)f  the  other  public  projects  which  are  undertaken  by  public-spirited  men 
in  a  civilized  community.  ^ 

In  a  large  city  like  St.  Louis,  it  is  of  the  utmost  importance  that  great 
institutions  of  learning  should  be  built  up  and  fostered.    Just  as  our  mer- 
chants should  provide  themselves  with  all  that  is  needed  in  order  to  satisfy 
the  material  wants  of  the  people  of  the  tributary  country,  so  our  learned  in- 
stitutions should  be  placed  upon  such  a  footing,  that  the  intellectual  needs 
of  the  people  can  also  be  supplied.   The  St.  Louis  Academy  of  Science  and 
the  Washington  University  should  be  made  the  great  centres  of  intelli- 
gence in  the  west,  to  which  scholars  could  come  and  find  the  information 
and  aid  which  they  may  need.     To-night  I  speak  for  the  Academy  of  Sci- 
ence.    It  has  already  been   in  existence  for  over  a  quarter  of  a  century, 
and  it  has  published  fourteen  numbers  of  the  Transactions,  costing  front 
five   hundred   to   twelve  hundred  dollars  per  number,  and  costing  in  all 
about  ten  thousand  dollars.     These  publications,  of  the  original  work  of 
the  members  of  the  Academy,  have  been  paid  for  by  many  friends  of  sci- 
ence who  have  consented   to  serve  as  paying   members,  contributing   the 
annual  dues  of  six  dollars  per  year,  and  by  voluntary  subscriptions  when 
the  annual  dues  were  inadequate.     Our  publications  are  given  to  learned 
societies  in  every  quarter  of  the   civilized   world,  in  exchange  for  similar 
publications. 

The  time  has  now  come  when  the  Academy  can  be  put  upon  a  basis 
which  will  insure  its  permanent  success.  From  present  indications  the 
Academy  will  realize  something  on  the  Lucas  lot,  which  will  go  far 
towards  the  purchase  of  a  lot  in  a  more  suitable  location.  As  a  tribute  to 
thememory  of  Dr.  Engelmann,  it  would  be  greatly  to  the  credit  of  St.  Louis 
if  the  present  occasion  could  be  seized  upon  as  a  suitable  time  to  endow 
the  Academy  of  Science.  The  Academy  owes  its  very  existence  to  his 
quiet,  unostentatious  labors. 

A  gentleman  has  made  the  offer  to  be  one  of  twenty  to  subscribe 
$20,000.  In  a  city  like  St.  Louis,  there  ought  to  be  no  difficulty  in  finding 
twenty  men  who  will  give  a  thousand  dollars  apiece  to  so  noble  an  object 
as  the  one  which  now  engages  our  attention.  I  feel  confident  that  it  will 
be  done,  and  that  the  St.  Louis  Academy  of  Science  will  at  once  start 
upon  a  new  career  of  usefulness. 

On  motion  of  Dr.  Briggs,  the  remarks  of  Mr.  Nipher  were  re- 
quested for  publication. 

The  Corresponding  Secretary  read  correspondence. 
Adjourned. 

May  19,   1884. 

Dr.  Leete  in  the  chair.  Present — Messrs.  Leete,  Cushman, 
Sander,  Hambach,  Nipher,  Letterman,  Wheeler,  Adams,  Dr. 
Evers,  and  Pritchett. 
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The  Corresponding  Secretary  read  correspondence. 
Mr.  Nipher  described  a  flash  of  lightning  which  took  place  be- 
tween a  cloud  and  the  clear  air  around  the  cloud. 
Adjourned. 

yune  4,   1884. 

C.  Shaler  Smith  in  the  chair.  Present — Messrs.  Smith,  Ham- 
bach,  Tivy,  Evers,  Gray,  Walker,  and  Nipher. 

Mr.  Nipher  read  a  paper  on  the  "  Mechanical  Efliciency  of  a 
•Gramme  Generator  and  Motor."  The  paper  was  discussed  by 
the  members  and  referred  to  the  Publication  Committee. 

Adjourned. 

June  16,   1884. 

Dr.  Sander  in  the  chair.  Present — Messrs.  Sander,  Engler, 
Hambach,  Spiegelhalter,  Letterman,  Wheeler,  Pritchett,  Gray, 
and  Tivy. 

Dr.  Spiegelhalter  presented  a  plant  from  Texas  which  is  known 
under  the  common  name  of  *'loco"  {Genus  Asirag'alus) ^  and 
which  has  the  reputation  of  poisoning  horses  and  cattle.  It  is 
•much  dreaded  by  the  stockmen.  Dr.  Spiegelhalter  also  presented 
•specimens  of  rocks  and  plants  from  Garcer  Co.,  Texas,  covered 
with  a  deposit  of  salt. 

A  number  of  arrowheads  found  near  Allenton,  Mo.,  were 
presented  by  Mr.  Letterman. 

The  following  resolution  was  introduced  by  Mr.  Pritchett  and 
unanimously  adopted : 

Resolved^  That,  in  the  opinion  of  the  Academy  of  Science  of 
St.  Louis,  the  bill  now  before  Congress  which  contemplates  the 
dismemberment  of  the  Coast  and  Geodetic  Survey  and  the  dele- 
gation of  its  work  to  the  Navy  Department  and  the  U.  S.  Geolo- 
gical Survey,  would,  if  passed,  prove  fatal  to  the  scientific  work 
of  the  Navy,  and  in  the  end  would  prove  more  costly  to  the  Gov- 
•ernment. 

Resolved^  That  a  copy  of  this  resolution  be  sent  to  the  repre- 
sentatives of  Missouri  both  in  the  Senate  and  House,  and  they  be 
requested  to  use  their  influence  in  the  defeat  of  the  bill. 
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On  motioiii  the  Academy  adjourned  until  the  third  Monday  ii^ 
October,  1884. 


October  6,  1884. 

Dr.  J,  M.  Leete,  Vice  President,  in  the  chair.  Present — ^Messrs.. 
Leete,  Engler,  Luedeking,  C.  A.  Todd,  Nipher,  PoUak,  Tivy,. 
and  Speck. 

Minutes  of  last  meeting  were  read  and  approved. 

Mr.  Nipher  read  a  paper  on  ^^The  Relation  between  the  Vio-^ 
lence  and  Duration  of  Maximum  Rains.*' 

Adjourned. 

October  20,  1884. 

Dr.  J.  M.  Leete,  Vice  President,  in  the  chair.  Present — ^Messrs.. 
Leete,  Sander,  Engler,  Hambach,  Tivy,  Potter,  Wheeler,  Pritch- 
ett,  and  Dr.  Todd. 

Voted  to  place  the  Naturhistorische  Verein  of  Hamburg  on  the 
exchange  list,  to  begin  with  vol.  iv. 

Dr.  Todd  presented  specimens  of  Frontenac  limestone  at  Lake 
Pepin.    Mr,  Tivy  presented  chips  made  by  the  beaver. 

Mr.  Potter  showed  specimens  of  bat  guano  and  clays  from  cavea^ 
in  Laclede  county,  Mo.,  and  was  requested  to  furnish  a  paper  for 
publication. 

Mr.  Allderdice  was  elected  to  associate  membership. 

Mr.  Nipher's  paper  of  the  previous  meeting  was  referred  to  the 
Publication  Committee. 

Adjourned. 


November  3,  1884. 

Dr.  Leete,  Vice  President,  in  the  chair.  Present — Messrs^ 
Leete,  Pritchett,  Hambach,  Wheeler,  Tivy,  Dr.  Todd,  Sander,. 
Dr.  Adams,  Dr.  Spiegelhalter,  Nipher,  and  Engler. 

Moved  to  put  the  Journal  of  Microscopy  and  Natural  Science^ 
London,  on  the  exchange  list,  to  begin  with  vol.  iv. 
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Dr.  Hambach  read  a  paper  on  ^^New  Fossils  in  the  Green  River 
Region  of  Wyoming."  Referred  to  the  Publication  Committee, 

Adjourned. 

/November  17,  1884. 

Dr.  Leete,  Vice  President,  in  the  chair.  Present^  Messrs. 
Leete,  Hambach,  Sander,  Allderdice,  Nipher,  and  Dr.  Adams. 

Mr.  Nipher  gave  some  account  of  a  new  ergometer  for  measur- 
ing the  power  required  to  drive  a  Holtz  machine.  He  also  gave 
an  account  of  an  examination  of  his  rain-gauge  by  Boernstein  as 
given  in  the  Meteorological  Society  of  Berlin. 

Rob't  Moore  and  M.  L.  Holman  were  elected  to  associate  mem* 
bership. 

Adjourned. 

December  i,  1884. 

Dr.  Leete,  Vice  President,  in  the  chair.  Present — Messrs. 
Leete,  Hambach,  Engler,  Tivy,  and  Nipher. 

Minutes  oi  the  last  meeting  read  and  approved. 

On  motion  of  Mr.  Nipher,  it  was  resolved  to  appoint  a  com- 
mittee to  draw  up  a  memorial  to  Congress,  petitioning  for  the 
removal  of  the  duty  on  scientific  books  and  apparatus.  The  chair 
appointed  Messrs.  Nipher,  Engler,  and  Hambach. 

Messrs.  D.  C.  Humphreys  and  Pope  Yeatman  were  elected  to 
associate  membership,  and  Dr.  G.  Von  Rath  of  Bonn  was  elected 
to  corresponding  membership. 

Adjourned. 

December  15,  1884. 

Dr.  J.  M.  Leete,  Vice  President,  in  the  chair.  Present — Messrs. 
Tivy,  Hambach,  Moore,  Gray,  Leete,  Sander,  Speck,  Engler, 
and  Nipher. 

Minutes  of  previous  meeting  read  and  approved. 

Dr.  Hambach  read  a  paper  on  **Some  New  Palseozoic  Fossils," 
which  was  referred  to  the  Publication  Committee. 

Mr.  Engler  reported  for  the  committee  appointed  to  draw  up  a 
memorial  to  Congress,  petitioning  for  the  removal  of  the  duty  on 
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foreign  scientific  books  and  apparatus.  The  report  was  adopted, 
and  the  Recording  Secretary  was  instructed  to  send  a  copy  to 
Senator  Cockerell  and  Representative  Broadhead. 

On  motion  of  Dr.  Hambach,  it  was  voted  to  complete  the  set  of 
the  Transactions  sent  to  the  Natural  History  Society  of  Glasgow. 

Adjourned. 


yanuary  5,   1885. 

Dr.  J.  M.  Leete.  Vice  President,  in  the  chair.  Present — Messrs. 
Leete,  Potter,  Engler,  Moore,  Wheeler,  Evers,  Hambach,  Luede- 
king,  Alljderdice,  Tivy,  Spiegelh alter,  Sander,  Letterman,  and 
Nipher. 

Minutes  of  previous  meeting  read  and  approved. 

The  Corresponding  Secretary  was  absent  by  reason  of  illness. 

Dr.  Leete  made  the  following  remarks  on  the  work  of  the 
Academy  during  the  past  year : 

Gentlemen  of  the  Academy, — 

It  is  fortunate  for  me  that  the  Academy  has  no  established  rule  to  be 
observed  by  the  Chairman  at  its  annual  meeting.  It  will  then  not  be  ex* 
pected  that  I  will  attempt  to  set  out  even  in  general  terms  what  has  been 
accomplished  in  the  great  domain  of  Science  during  the  year  just  closed. 
It  will  not  even  be  expected  that  I  will  attempt  to  lay  before  you  at  this 
time  what  our  Academy  has  done  during  the  year  1884. 

If  there  were  strangers  present,  it  would  be  proper  to  say  that  our  So- 
ciety embraces  two  classes.  The  one,  and  the  smaller,  is  made  of  such  as 
pursuing  their  chosen  lines  of  investigation  do  the  work  that  is  done  by 
the  Academy ;  in  the  other,  and  much  the  larger  class,  will  be  found  those 
who  are  lookers-on,  and  are  entertained  and  instructed  by  the  workers. 

It  has  not  been  customary  to  declare  at  the  close  of  a  year  just  what  or 
how  much  has  been  accomplished  during  a  twelve*  month ;  but  when  suf- 
ficient material  has  been  collected  to  make  a  respectable  volume,  and  there 
is  sufficient  money  in  the  treasury  for  the  purpose,  the  Transactions  of 
the  Academy  have  been  published. 

During  the  past  year  our  Academy  has  sustained  a  very  great  loss.  Our 
highly  honored  and  much  loved  President,  Dr.  George  Engelmann,  passed 
away  early  in  February,  1884.  His  life  had  been  one  of  great  activity  and 
usefulness,  and  he  had  lived  much  beyond  the  limit  ordinarily  allotted  to 
men.  His  preparation  for  the  duties  of  his  profession  had  been  so  full 
and  complete,  and  he  discharged  thosH  duties  so  faithfully  and  so  accept- 
ably, that  it  may  with  great  propriety  be  raid  that  he  adorned  the  profes- 
sion of  Medicine.     I   think  it  may  be  said  without  injustice  to  anyone 
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that  to  Dr.  George  Engelmann  more  than  to  any  other  one  person  our 
Academy  is  indebted  for  the  reputation  it  enjoys.  He  was  closely  identi- 
fied with  it  for  a  long  period,  and  was  its  honored  President  during  many 
years.  He  was,  in  truth,  the  strong  pillar  on  which  the  Academy  rested. 
Whatever  time  he  could  spare  from  the  duties  of  his  profession,  he  con- 
stantly devoted  to  research  in  the  iieldsof  his  choice.  And  all  his  work  was 
•done  with  such  painstaking  care  and  thoroughness,  that,  when  he  pub- 
lished his  results,  this  Academy  knew,  and  all  the  scientific  world  knew, 
that  a  permanent  addition  had  been  made  to  the  fund  of  useful  knowl- 
edge. Although  he  has  gone,  yet,  as  long  as  any  of  us  shall  meet  together 
here  who  were  wont  to  meet  him  in  this  Academy,  he  will  seem  to  be 
present  with  us.  He  has  gone;  but  he  has  left  an  example  of  industry 
and  energy  in  his  devotion  to  scientific  research  that  the  Academy  may 
well  emulate. 

During  the  year  the  Academy  has  exchanged  with  252  foreign  societies 
and  72  American,  of  which  6z  sent  no  exchanges.  During  the  year,  the 
publications  received  have  been — books,  285  ;  pamphlets,  172 ; — total,  457. 
Of  these.  35  were  donations  and  i  was  purchased  by  the  Academy. 

The  report  of  the  Corresponding  Secretary  was  then  read  by 
the  Recording  Secretary : 

Mr,  President: — I  regret  that  sickness  compels  my  absence  this  even- 
ing from  the  Academy,  and  obliges  me  to  send  a  somewhat  incomplete 
report. 

The  number  of  publications  received  during  the  year  has  been  large, 
and  our  own  exchange  list  has  been  considerably  increased.  No.  3  of  vol. 
iv.  was  issued  and  mailed  to  exchanges  in  July.  The  receipts  and  expen- 
dttures  made  are  given  in  detail  on  a  separate  sheet.  The  total  receipts 
have  been  $29.50  and  the  total  expenditures  $21.22,  leaving  a  balance  of 
$8. 28  to  be  turned  over  to  the  Secretary  to  be  elected  to-night. 

My  studies  are  so  pressing,  and  of  such  a  nature,  that  I  find  it  impos- 
sible to  give  to  the  work  of  Corresponding  Secretary  the  time  and  atten- 
tion it  should  have.  In  addition,  my  work  at  night  at  the  observatory 
compels  me  to  be  absent  often  when  the  Corresponding  Secretary  is 
needed.  On  this  account  it  will  be  impossible  for  me  to  assume  the  duties 
for  another  year. 

The  Treasurer  then  read  the  following  report: 

The  Academy  of  Science  has,  according  to  the  books,  91  active  mem- 
bers, of  whom  6  have  been  elected  during  the  preceding  year.  Four  mem- 
bers have  resigned,  two  have  been  dropped  for  non-payment  of  dues,  one 
left  the  city  and  is  now  living  in  Europe,  and  one — our  most  cherished 
President  of  many  years,  and  the  most  shining  light  of  all  the  western 
scientists — has  been  lost  to  us  forever,  to  the  deeply  felt  regret  of  all  our 
active  members. 
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During  the  last  year  $565.35  has  been  collected  for  dues  and  on  special 
resolutions,  and  it  is  much  to  be  regretted  that  some  members  have  failed 
to  answer  to  the  summons  of  the  resolution  of  ^he  Academy  for  the  con- 
tribution of  one  dollar  only  to  the  memory  of  our  beloved  late  President. 
The  portrait  of  the  President  has  been  secured  at  the  low  figure  of  $100^ 
framed  very  becomingly  in  a  rich  gilt  frame,  the  gilt  of  Professor  E.  A. 
Engler. 

The  expenditures  of  the  Academy  amounted  to  $602.31 :  of  this  sum. 
$460.41  was  paid  fbi  the  balance  on  printing  theiastmimbccof  the  Trans- 
actions, issued  in  June  last ;  $38.90  for  the  use  of  the  library  and  attend- 
ance to  the  rooms  of  the  Academy ;  $28.00  for  defraying  the  expenses  or 
the  Recording  and  Corresponding  Secretaries,  and  $75.00  for  the  portrait 
of  Dr.  Engelmann. 

It  is  to  regretted  that  the  balance  against  the  Academy,  which 
amounted  to  $137.62,  has  not  been  decreased,  but  has  been  raised  to 
$174.37— which  is,  however,  almost  $150*00  less  than  in  1883.  From  this 
statement  you  will  see  that  the  habit  of  some  of  the  members  not  to  com* 
ply  readily  with  the  demands  of  the  Treasurer  is  much  to  be  regretted* 
There  is  $597.00.  due  the  Academy  at  present,  of  which  enm  theie  ip^  per- 
faapa,.one-fourlh  difficult  to  be  collected,  although  due  from  'members 
who  have  requaitod  ho  he  kept  on  the  rolls,  and  who  have  promised  ulti* 
mately  to  pay. 

Trusting  that  next  year  the  members  of  the  Academy  will  rally,  and 
will  attend  more  punctually  to  their  duties  to  the  Treasurer,  that  we  may 
be  able  to  publish  another  number  of  our  Transactions  without  request- 
ing voluntary  contributions  from  our  members,  I  submit  the  foregoing^ 

report  most  respectfully. 

Enko  Sakdsr,  Treasurer. 

On  motion,  the  report  and  papers  of  the  Treasurer  were  sub- 
mitted to  the  examination  of  a  committee  consisting  of  Messrs. 
Tivy,  Potter,  and  Engler,  who  reported  the  same  to  be  correct. 

Mr.  Letterman,  of  Allenton,  exhibited  specimens  of  the  **loco'* 
from  Texas  and  Kansas  {"Bot.^  Astragalus  mallissimtts).  He 
said  that  experiments  by  Dr.  Ott  had  shown  that  this  plant  was 
poisonous  to  horses  and  cattle,  and  it  has  given  much  trouble  to 
stockmen  in  Kansas  and  Colorado.  The  State  of  Colorado  pays 
$30  a  ton  for  the  destruction  of  the  plant.  This  law  has  had  the 
result  of  inducing  persons  to  raise  the  plant. 

Mr.  Wheeler  exhibited  a  mineral,  formerly  rare  but  now  more 
common,  but  still  much  sought  after  as  an  ornamental  stone.  The 
mineral  is  called  tiger's-eye,  and  is  found  in  Africa.  It  is  a  sili- 
cate of  iron,  and  is  a  pseudomorph  after  crysidolite. 
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On  motion  of  Mr.  Tivy,  the  election  of  officers  for  the  ensuing^ 
year  then  took  place,  resulting  as  follows : 

President — Francis  E.  Nipher. 
First  Vice  President^ ^xne%  M.  Leete. 
Second  Vice  President — Melvin  L.  Gr^y; 
Carrespending  Secreiary^-^1£».  Evers. 
Recording  Secretary — Edmund  A.  Engler. 
Treasurer — Enno  Sander. 
Librarian — Gustavus  Hambach. 

Curators — Gustavus  Hambach,  W.  H.  AUderdice,  Charles 
Luedeking. 

The  Academy  then  adjourned. 


yanuary  19,  1885. 

The  Academy  met  Monday  evenings  Jan.  19,  at  the  Academy 
rooms.  Present  -  Messrs.  Nipher,  Sander,  C.  A.  Todd,  A.  Todd,. 
Wheeler,  Hunicke,  Tivy,  Leete,  Potter,  Evers,  Pritchett,  Gray^ 
and  Engler. 

On  motion  of  Mr.  Albert  Todd,  Prof.  Pritchett  and  Dr.  Todd 
were  appointed  a  committee  to  escort  the  newly  elected  Presi- 
dent, Prof.  Nipher,  to  the  chairman's  seat. 

Prof.  Pritchett,  in  introducing  Prof.  Nipher  as  the  new  Presi- 
dent of  the  Academy,  referred  to  the  long  and  faithful  services  of 
the  President  elect  in  the  interests  of  the  Academy,  and  expressed 
his  pleasure   in   thus  bestowing  upon  Prof.  Nipher  a  deserved 
honor  in  the  name  of  the  Academy. 

Prof.  Nipher,  before  taking  his  seat  and  after  gracefully  accept- 
ing the  position  to  which  he  had  been  elected,  made  some  fitting 
remarks  as  to  the  work  and  future  of  the  Academy. 

At  the  request  of  the  Secretary,  the  reading  of  the  minutes  of 
the  last  meeting  was  deferred  to  allow  time  to  obtain  copies,  not 
yet  secured,  of  reports  and  addresses  then  made. 

Mr.  Albert  Todd  called  attention  to*  the  fact  that  this  was  the 
first  meeting  of  the  Academy  since  the  death  of  Prof.  Benjamin 
Silliman,  Jr.,  of  Yale  College,  and,  upon  his  motion,  the  chair 
appointed  Albert  Todd,  Wm.  B.  Potter,  and  H.  A.  Wheeler,  a 
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ley,  an  account  of  which  has  just  been  published  in  the  series  of 
''Professional  Papers"  of  the  United  States  Signal  Service. 

Adjourned. 


February  i6,  1885. 

The  Academy  met  Monday  evening,  Feb.  16,  1885,  President 
Nipher  in  the  chair,  and  Messrs.  Nipher.  Potter,  Wheeler,  Alt, 
Hambach,  Allderdice,  Briggs,  Albert  Todd,  C.  A.  Todd,  Pritch- 
ett,  Sander,  Evers,  and  Engler,  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Corresponding  Secretary  was  directed  to  comply  with  the 
request  received  from  A.  I.  Appleton  for  list  of  publications  of  the 
Academy,  to  be  printed  in  the  "American  Catalogue  of  Scientific 
Publications"  now  being  compiled. 

The  paper  of  the  evening  was  by  Dr.  C.  A.  Todd,  on  "  The 
Prevalence  of  Deafness  explained  by  the  Anatomy  of  the  Ear." 
An  informal  conversation  on  the  subject  presented  in  the  paper 
followed. 

The  following  gentlemen  were  elected  to  membership,  as  pro- 
posed at  last  meeting :  for  associate  membership — A.  B.  Chap- 
man, Emerson  L.  Foote  ;  for  corresponding  membership — Dr. 
A.  von  Danckelman  of  Berlin. 

Adjourned. 

March  2,  1885. 

The  Academy  met  Monday  evening,  March  2d,  1885.  Pres- 
ent— Messrs.  Nipher,  Alt,  Pritchett,  A.  Todd,  Hambach,  Sander, 
Pollak,  Tivy,  C.  A.  Todd,  Foote,  Speck,  Comstock,  Green,  and 
visitors. 

After  the  reading  and  approval  of  the  minutes  of  the  last  meet- 
ing. Dr.  Adolph  Alt  spoke  upon  the  subject  of  the  evening,  '*The 
normal  Anatomy  of  the  Human  Eye,  and  the  present  stand-point 
concerning  Glaucoma." 

Mr.  Nipher  read  a  report  on  the  winter  just  passed,  in  which 
the  comparisons  made  with  other  winters  are  based  upon  the  ob- 
servations of  Dr.  G.  Engelmann. 
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The  following  gentlemen  were  elected  to  associate  member- 
ship, as  proposed  at  last  meeting — Heber  Livermore,  Dr.  John 
H.  Jenks  ;  and  Theo.  S.  Case  to  corresponding  membership. 

The  Academy  then  adjourned. 


March  i6,   1885. 

The  Academy  met  Monday  evening,  March  i6th,  1885,  Presi- 
dent Nipher  in  the  chair,  and  the  following  members  present : 
Messrs.  Walker,  Hambach,  Leete,  Tivy,  Wheeler,  Moore,  Brown, 
Potter,  Gray,  Foote,  Sander,  Allderdice,  Pritchett,  and  Engler. 

After  the  reading  and  approval  of  the  mrnutes  of  the  last  meet- 
ing. Prof.  H.  S.  Pritchett  gave  an  account  of  the  work  of  the  Ob. 
servatory  of  Washington  University  in  connection  with  the  U.  S. 
Geological  Survey  in  determining  longitudes,  in  the  west  and 
south,  which  form  the  basis  of  a  topographical  map.  A  descrip- 
tion of  the  plan  of  the  U.  S.  Survey  was  given,  the  progress  of  the 
work  to  the  present  time  indicated,  and  the  importance  of  the  survey 
as  the  basis  of  geological  work  explained.  Mr.  Pritchett  said  that 
in  Missouri  only  a  commencement  had  been  made,  and  that  at 
the  present  time  we  had  no  topographical  map  of  the  State,  In 
fact  we  possess  a  better  topographical  map  of  the  central  portion 
of  the  Moon  than  of  the  State  of  Missouri.  The  time  determina- 
tions at  this  observatory  had  an  average  probable  error  of  oloi 
sec.  on  each  night. 

Mr.  Pritchett  remarked  that  preparations  were  about  completed 
for  beginning  the  work  of  determining  a  prime  meridian  for  the 
Republic  of  Mexico  by  telegraphic  signals  between  the  Observa- 
tory of  Washington  University  and  the  Observatory  of  the  City  of 
Mexico — a  ditsance  of  2,000  miles. 

Prof.  Potter  remarked  that  the  question  had  often  been  pre- 
sented whether  sewage  introduced  into  the  river  here  would  pol- 
lute the  water ;  or,  in  general  terms,  whether  a  running  stream 
could  purify  itself  by  the  oxidation  of  organic  matter  which  might 
be  thrown  into  it.  There  were  a  few  well  known  chemists,  nota- 
bly Dr.  Franklin  of  London,  who  were  disposed  to  answer  this 
question  in  the  negative ;  but  the  weight  of  opinion  seemed  to  be 
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ley,  an  account  of  which  has  just  been  published  in  the  series  of 
''Professional  Papers"  of  the  United  States  Signal  Service. 

Adjourned. 


February  i6,  1885. 

The  Academy  met  Monday  evening,  Feb.  16,  1885,  President 
Nipher  in  the  chair,  and  Messrs.  Nipher.  Potter,  Wheeler,  Alt, 
Hambach,  Allderdice,  Briggs,  Albert  Todd,  C.  A.  Todd,  Pritch- 
ett,  Sander,  Evers,  and  Engler,  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Corresponding  Secretary  was  directed  to  comply  with  the 
request  received  from  A.  I.  Appleton  for  list  of  publications  of  the 
Academy,  to  be  printed  in  the  "American  Catalogue  of  Scientific 
Publications"  now  being  compiled. 

The  paper  of  the  evening  was  by  Dr.  C.  A.  Todd,  on  ''  The 
Prevalence  of  Deafness  explained  by  the  Anatomy  of  the  Ear." 
An  informal  conversation  on  the  subject  presented  in  the  paper 
followed. 

The  following  gentlemen  were  elected  to  membership,  as  pro- 
posed at  last  meeting:  for  associate  membership — A.  B.  Chap- 
man, Emerson  L.  Foote;  for  corresponding  membership — Dr. 
A.  von  Danckelman  of  Berlin. 

Adjourned. 

March  2,  1885. 

The  Academy  met  Monday  evening,  March  2d,  1885.  Pres- 
ent— Messrs.  Nipher,  Alt,  Pritchett,  A.  Todd,  Hambach,  Sander, 
Pollak,  Tivy,  C.  A.  Todd,  Foote,  Speck,  Comstock,  Green,  and 
visitors. 

After  the  reading  and  approval  of  the  minutes  of  the  last  meet- 
ing, Dr.  Adolph  Alt  spoke  upon  the  subject  of  the  evening,  TThe 
normal  Anatomy  of  the  Human  Eye,  and  the  present  stand-point 
concerning  Glaucoma." 

Mr.  Nipher  read  a  report  on  the  winter  just  passed,  in  which 
the  comparisons  made  with  other  winters  are  based  upon  the  ob- 
servations of  Dr.  G.  Engelmann. 
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The  following  gentlemen  were  elected  to  associate  member- 
ship, as  proposed  at  last  meeting — Heber  Livermore,  Dr.  John 
H.  Jenks  ;  and  Theo.  S.  Case  to  corresponding  membership. 

The  Academy  then  adjourned. 


March  i6,   1885. 

The  Academy  met  Monday  evening,  March  i6th,  1885,  Presi- 
■dent  Nipher  in  the  chair,  and  the  following  members  present : 
Messrs.  Walker,  Hambach,  Leete,  Tivy,  Wheeler,  Moore,  Brown, 
Potter,  Gray,  Foote,  Sander,  Allderdice,  Pritchett,  and  Engler. 

After  the  reading  and  approval  of  the  mrautes  of  the  last  meet- 
ing. Prof.  H.  S.  Pritchett  gave  an  account  of  the  work  of  the  Ob. 
servatory  of  Washington  University  in  connection  with  the  U.  S. 
Geological  Survey  in  determining  longitudes,  in  the  west  and 
south,  which  form  the  basis  of  a  topographical  map.  A  descrip- 
tion of  the  plan  of  the  U.  S.  Survey  was  given,  the  progress  of  the 
work  to  the  present  time  indicated,  and  the  importance  of  the  survey 
as  the  basis  of  geological  work  explained.  Mr.  Pritchett  said  that 
in  Missouri  only  a  commencement  had  been  made,  and  that  at 
the  present  time  we  had  no  topographical  map  of  the  State.  In 
fact  we  possess  a  better  topographical  map  of  the  central  portion 
of  the  Moon  than  of  the  State  of  Missouri.  The  time  determina- 
tions at  this  observatory  had  an  average  probable  error  of  oioi 
sec.  on  each  night. 

Mr.  Pritchett  remarked  that  preparations  were  about  completed 
for  beginning  the  work  of  determining  a  prime  meridian  for  the 
Republic  of  Mexico  by  telegraphic  signals  between  the  Observa- 
tory of  Washington  University  and  the  Observatory  of  the  City  of 
Mexico — a  ditsance  of  2,000  miles. 

Prof.  Potter  remarked  that  the  question  had  often  been  pre- 
sented whether  sewage  introduced  into  the  river  here  would  pol- 
lute the  water ;  or,  in  general  terms,  whether  a  running  stream 
could  purify  itself  by  the  oxidation  of  organic  matter  which  might 
be  thrown  into  it.  There  were  a  few  well  known  chemists,  nota- 
bly Dr.  Franklin  of  London,  who  were  disposed  to  answer  this 
question  in  the  negative ;  but  the  weight  of  opinion  seemed  to  be 
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in  favor  of  the  affirmative  view.  In  support  of  the  latter  opinion 
the  testimony  of  Dr.  Miller,  of  King's  College,  London,  based 
upon  analyses  of  Thames  water  taken  at  various  points,  was 
quoted.  The  question  was  of  especial  interest  to  St.  Louis  at 
present,  in  view  of  the  expected  appearance  of  cholera  durincr 
the  coming  summer.  To  be  able  to  answer  the  question  with 
reference  to  the  Mississippi  river  water  at  this  point.  Prof.  Potter 
had  taken  samples  of  the  same  body  of  river  water  as  it  passed 
the  water- works,  foot  of  Lesperance  st.,  Carondelet,  Quarantine, 
and  Crystal  City ;  and,  from  analyses  of  these  samples,  whose 
results  are  gi\^en  in  the  accompanying  table,  it  appears  that  the 
river  water  is  purer  at  quarantine  than  at  the  water-works,  which 
shows  that  sewage  is  absorbed  by  running  water.  Doubtless  also 
the  mineral  matter  in  suspension,  in  settling,  precipitates  more 
or  less  of  the  organic  matter.  Prof.  Potter  said  there  was  no  dan- 
ger to  be  apprehended  from  sewage  thrown  into  the  river  at  towns- 
above  this  city. 

Water-        Lesperance         Caron-  Quaran*  Crystal 

works.  street.  delet.  tine.  City. 

Total  solids *2i7.oo  295.00  253.00  210.00  215.0a 

Org.  and  vol 67.00  103.00  101.00  65.00  69.00 

Chlorine  7.75  17*50  8.00  7.50  7.75 

Oxygen,  20  minutes  ....         1.13  1.85  1.25  i.oi  1.19 

**          4  hours 4.22  4.71  4.60  3.79  4.31 

Free  ammonia  o.oi  1.23  0*01  0.004  0*26 

Alb.         '*           0.065  0.18  0.088  0.055  0.18 

*  Parts  in  one  million. 

Prof.  Potter  also  exhibited  the  following  results  of  analyses  of 
sewage,  samples  taken  as  indicated  in  the  table : 

Av.  :o  samples,        Rut^r  st.        Trudean  st.        Arsenal  st. 

Total  solids  *i3o6.oo  1071.00  1789*00  1310.00 

Org.  and  vol 45-io  377'Oo  1165.00  489.00 

Chlorine 305-75  278.25  125.25  404.25 

Oxygen,  20  minutes   40.66                 

"          4  hours   71*36                  

Free  ammonia 121.24                 

Alb.         **          1.64                 

*  Parts  in  one  million. 

Results  were  also  shown  of  analyses  of  Missouri  river  water^ 
and  of  Mississippi  river  water  taken  above  Alton,  as  follows : 


Hydrant  Ap.  19,  1876.' 

Uniiltered. 

Grs.  per  gal. 

Total  solids 41-63 

Analysis  of  residue. 

Silica 18.17 

Iron  and  alumina 8*95 

Sulphate  of  lime 2.72 

Carbonate  of  lime 3.27 

Sulphate  of  magnesia  3.71 
Water,  carbonic  acid, 

and  loss 4.84 
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Jan.  33,  1878. 

Filtered. 

Grs.  per  gal. 
Total  solids...  14. 17 

Analysis  of  residue^ 

0.07 
0.06 
2.84 
5.02 
2.90 


2.00 

Organic  matter,  parts  per  1,000,000. 


Taken  above  Alton. 

Grs.  per  gal. 

Unfiltered 58.32 

Filtered 12.07 


Analysis  of  residue . 

0.58 
0.22 

4.78 
1.58 
3.12 

1.92 


Total  organic 38.28 

Free  ammonia 0.004 

Albuminoid  ammonia    0.15 


19.14 
0.004 
0.06 


68.86 
0.026 
0.89 


From  this  table  it  appears  that  the  Mississippi  water  'contains 
more  organic  impurities  than  the  Missouri,  and  that  the  Missis- 
sippi water  contains  more  sulphates,  while  the  Missouri  water 
contains  more  carbonates.  For  this  reason  the  Mississippi  water 
gives  much  greater  difficulty  when  used  for  boiler  purposes,  be- 
cause the  sulphates  give  more  trouble  in  boiler  practice  than  the 
carbonates. 

Dr.  George  Richter  was  elected  an  associate  member. 

Adjourned. 


Afril  6,   1885. 

The  Academy  met  April  6th,  1885,  at  the  Academy  rooms. 
President  Nipher  in  the  chair,  and  the  following  members  pres- 
ent: Messrs.  Leete,  Pritchett,  Todd,  Foote,  Curtman,  Sander, 
Tivy,  Pollak,  Wheeler,  Hambach,  Walker,  Evers,  and  Engler{ 
also  four  visitors. 

Minutes  of  last  meeting  read  and  corrected. 

Dr.  Todd  exhibited  a  specimen  of  the  fruit  of  the  Casava  plant 
from  Florida. 

Prof.  Nipher  presented  a  paper  on  "Two  Ergometers,"  and  a 
paper  on  "The  Efficiency  of  two  Holtz  Machines,  one  acting  as 
Generator  and  the  other  as  Motor."  Both  papers  were  fully  illus- 
trated by  diagrams.  On  motion,  they  were  referred  to  the  Com- 
mittee on  Publication, 
iv. — ^4 — B 
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Mr.  Wheeler  made  some  remarks  on  "A  new  Blow-pipe  Re- 
agent." In  the  course  of  some  experiments  on  the  use  of  hydriodic 
acid,  he  had  found  that  by  the  use  of  tincture  of  Iodine  (suggested 
by  Mr.  Luedeking,  of  Washington  University)  he  was  able  to  get 
the  very  striking  and  characteristic  reactions  on  the  iodides  of  the 
volatile  metals  with'the  alcoholic  solution  of  the  iodine. 

Mr.  Wheeler  was  asked^  to  reduce  his  remarks  to  writing,  and 
same  were  referred  to  Publication  Committee. 

Dr.  Curtman  called  the  attention  of  the  Academy  to  the  groups 
ot  littte  black  spots  to  be  found  on  the  peels  of  apples.  Exam- 
ination with  the  microscope  had  shown  them  to  be  colonies  of 
fungi,  uniformly  distributed  over  the  surface,  and  wholly  external 
to  the  apple.  A  great  number  and  variety  of  apples  had  been 
examined  and  these  colonies  of  fungi  had  bten  found  on  all — as 
often  on  one  part  of  the  apple  as  on  another — and  the  individual 
spots  from  4  inch  to  i  inch  apart.  It  was  not  apparent  that  they 
were  at  all  injurious  to  the  fruit.  Dr.  Curtman  expects  to  give  the 
matter  further  attention  in  the  future. 

The  following  gentlemen  were  elected  to  associate  member- 
ship :  Eliot  C.  Jewett,  Dr.  W.  Hoffman,  George  M.  Bartlett. 
Academy  adjourned. 


April  20,    1885. 

The  Academy  met  Monday  evening,  April  20, 1885.  President 
Nipher  in  the  chair,  and  Messrs.  Leete,  Tivy,  Wheeler,  Gray, 
Evers,  and  Englcr,  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Mr.  H.  A.  Wheeler  made  some  remarks  on  temperature  obser- 
vations in  deep  mines. 

The  result  of  his  observations  in  the  deep  copper  mines  in  the  Kewec- 
nawan  rocks  of  lake  Superior  indicated  probably  the  lowest  rate  of  ther- 
mal increase  with  descent  into  the  earth  that  has  been  recorded.  The 
usual  rate  is  between  50  and  60  fk.  of  descent  for  i  deg.  F.,  and  seldom  ex- 
ceeds 70  ft. ;  in  the  lake  Superior  region  the  rate  varies  from  93  to  123  ft. 
of  descent  for  an  increase  of  i  deg.  F.,  and  an  average  of  five  mines  gave 
108  ft.  of  descent  for  a  rise  of  i  deg.  F.  These  rates  were  obtained  by  taking 
two  points  as  far  apart  as  possible  where  conditions  could  be  found  that 
were  favorable  for  reliable  observations,  i.e.  free  from  the  modifying  influ- 
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•ences  of  drafts,  drainage,  drills,  blasts,  and  other  working  conditions. 
The  upper  station  in  the  mine  was  always  taken  at  such  a  depth  below 
the  surface  as  to  be  beyond  the  influence  of  atmospheric  temperatures. 
While  the  facilities  for  making  the  observations  were  not  such  as  to  admit 
■of  the  most  refined  scientific  work,  and  thus  render  the  results  liable  to 
slight  modification  from  more  carefully  conducted  experiments,  the  data 
thus  approximately  obtained  are  of  great  value  as  showing  the  very  cool 
condition  of  these  very  ancient  rocks. 

SUMMARY  OF  THE  OBSERVATIONS. 

Depth  of  lowest  Rate  per 

Name  of  Mine.  observed  point.  Temp;  at  same.  i  deg.  F. 

Atlantic 907  feet.  52.50°  F.  98  feet. 

"Quincy  1931    *'  59-50  **  123    •' 

Osceola ^        720    *'  S^-SO  **  **i 

Central 1950    •*  62.00  *'  115 

Conglomerate 617    *'  49.00  "  92 

Average 108  feet. 

The  Corresponding  Secretary,  Dr.  Evers,  read  a  communica- 
tion from  H.  C.  Ford,  Esq.,  Corresponding  Secretary  of  the  Santa 
Barbara  Society  of  Natural  History,  Santa  Qai'^ara,  Cal.,  offering 
to  send  collections  of  moUusks,  fossils,  algae,  etc.,  peculiar  to  the 
Pacific  coast,  in  exchange  for  the  "Transactions"  of  the  Academy. 

On  motion  of  Mr.  Wheeler,  the  matter  was  referred  to  Dr. 
Hambach,  with  instructions  to  ascertain  more  in  detail  concern- 
ing the  collections  offered,  and  power  to  act. 

Mr.  W.  Brown  was  elected  associate  member,  and  Marchese 
Antonio  de  Gregorio  was  elected  corresponding  meipber,  as  pro- 
posed at  the  last  meeting. 

The  Academy  adjourned. 
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May  4,  1885. 

The  Academy  met  Monday  evening,  May  4th,  1885,  at  the 
Academy  rooms,  President  Nipher  in  the  chair,  and  the  following 
members  present :  Messrs.  Speck,  Leete,  Moore,  Sander,  Corn- 
stock,  Tivy,  Hambach,  Hunicke,  Wheeler,  Curtman,  PoUak, 
Gray,  and  Engler.  There  were  also  a  number  of  visitors  present. 

The  Secretary  read  a  letter  from  Dr.  Geo.  J.  Engelmann,  sug- 
gesting that  the  forthcoming  number  of  the  Transactions  of  the 
Academy  be  made  a  memorial  number  to  Dr.  Geo.  Engelmann, 
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late  President  of  the  Academy  —  to  contain  a  history  of  the  life  of 
Dr.  George  Engelmann,  bearing  particularly  upon  his  relations 
to  the  Academy,  to  be  written  by  Dr.  Enno  Sander — and  offering 
to  pay  all  expenses  of  said  number  over  the  funds  in  the  treasury 
accruing  from  regular  dues. 

On  motion  of  Dr.  Curtman,  Dr.  Sander  was  appointed  a  com* 
mittee  to  confer  with  Dr.  Geo.  J.  Engelmann  on  the  subject,  with 
power  to  act. 

The  paper  of  the  evening  was  by  Dr.  C.  O.  Curtman,  on  *'The 
Analysis  of  Water  contaminated  with  Sewage." 

Mr.  Gray  moved  that  a  committee  be  appointed  to  prepare  a 
suitable  memorial  to  the  late  Albert  Todd.  The  chair  appointed 
Messrs.  Gray,  Leete,  and  Sander. 

Adjourned. 


May  i8,  1885. 

The  Academy  met  Monday  evening.  May  i8th,  1885,  in  the 
rooms  of  Prof.  Potter  at  Washington  University,  President  Nipher 
in  the  chair,  and  Messrs.  Hambach,  Sander,  Hunicke,  Wheeler, 
Livermore,  Tivy,  PoUak,  Humphreys,  Todd,  Potter,  Moore,  Leete, 
Gray,  and  Engler,  present. 

Dr.  Sander  reported  that,  in  pursuance  of  the  order  of  the  Acad- 
emy given  at  the  last  meeting,  he  had  consulted  with  Dr.  Engel- 
mann, and  was  now  prepared  to  offer  the  following  resolution, 
which  was  adopted : 

Whereas  Dr.  Geo.  J.  Engelmann  has  made  a  proposition  to  the 
Academy  to  pay  six  hundred  dollars  ($600.00)  towards  defraying 
the  expenses  of  the  next  number  of  the  Transactions  provided  that 
this  number  will  contain  a  biography  of  his  father,  the  late  Dr. 
George  Engelmann,  setting  forth  his  connection  with  and  labors 
for  the  Academy,  and  provided  this  number  be  published  to  the 
memory  of  the  late  President ; 

Be  it  resolved^  that  the  Academy  accepts  the  proposition  of 
Dr.  Geo.  J.  Engelmann,  and  the  Secretary  be  instructed  to  notify 
him  of  this  acceptance. 

Mr.  M.  L.  Gray  reported  for  the  committee  appointed  at  the 
last  meeting  the  following  memorial  to  Albert  Todd : 
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Mr*  President  and  Gentlemen 

of  the  Academy  of  Science  of  St.  LouiSy — 

Your  committee  appointed  to  give  expression  to  the  feelings  of  this 
Society  upon  the  death  of  our  associate  and  co-worker,  Albert  Todd,  beg 
leave  to  submit  the  follovjring  report : — 

Albert  Todd  was  born  in  Otsego  county,  New  York,  in  1S13 ;  graduated 
at  Yale  College  in  1836;  selected  and  studied  the  law  as  a  profession,  and 
settled  in  St.  Louis  in  1840,  and  in  a  short  time  thereafter  acquired  an  ex- 
tensive and  lucrative  practice.  Adding  to  a  vigorous  and  well  trained  mind 
great  industry  and  a  thorough  preparation  of  his  cases  even  to  the  minut- 
est details,  he  soon  rose  to  the  front  rank  of  his  profession,  and  became  a 
worthy  compeer  of  such  men  as  Gamble,  Bates,  Geyer,  Field,  and  others. 

Perhaps  the  most  marked  peculiarity  of  Mr.  Todd's  character  and  career 
as  fi  lawyer,  was  the  indomitable  energy  and  zeal  with  which  he  labored 
for  the  interest  of  his  clients.  No  opposition  or  reverses  dismayed  him ; — 
they  8er\'ed  only  to  stimulate  him  to  greater  exertions  to  vindicate  the 
Tight  as  he  saw  it. 

Yet  this  sturdy  battling  in  his  cases  did  not  lead  him  to  forget  or  over- 
look the  courtesies  and  amenities  of  his  profession.  He  was  ever  ready  to 
lend  a  helping  hand  to  his  juniors,  and  encourage  in  them  every  laudable 
-effort  toward  growth  and  development.  The  writer  hereof  takes  especial 
pleasure  in  referring  to  this  pleasant  phase  of  his  character,  to  which  many 
others,  no  doubt,  can  equally  bear  witness. 

After  twenty  years  of  active  practice  in  the  various  branches  of  the  law, 
during  which  cases  of  the  greatest  difficulty  and  magnitude  were  intrusted 
to  his  care,  and  in  which  the  confidence  reposed  in  his  learning,  ability 
and  skill  was  never  betrayed  or  forfeited,  he  gradually,  by  reason  of  the 
loss  of  the  sight  of  one  eye,  withdrew  from  the  trial  of  cases  in  court,  and 
confined  himself  to  office  work  for  a  few  attached  clients  who  insisted  on 
retaining  him  in  their  services. 

As  a  citizen  he  was  patriotic  and  public-spirited,  thoroughly  informed 
on  all  prominent  and  leading  questions,  and  served  his  country  in  various 
important  and  responsible  positions  in  framing  our  present  State  Consti- 
tution and  the  Scheme  and  Charter  of  our  city. 

He  gave  time,  gratuitously,  to  instruction  in  the  Law  School  connected 
with  Washington  University,  and  was  peculiarly  open  to  all  new  enter- 
prises that  aimed  to  educate  and  enlighten,  or  ameliorate  the  condition  of 
any  and  all  classes  of  society.  Though  in  the  best  sense  conservative,  he 
was  nevertheless,  in  an  especial  degree,  free  from  bigotry,  and  was  always 
ready  to  consider  and  welcome  all  new  measures  on  their  merits ;  and, 
when  satisfied  of  their  utility,  he  embraced  them  with  ardor  and  enthu- 
siasm. 

His  reading  was  extensive  and  varied;  not  only  in  history  and  general 
literature,  but  in  many  departments  of  science.  He  was  one  of  the  most 
active  members  of  the  Missouri  Historical  Society,  and  contributed  many 
items  and  useful  facts  to  its  treasury  of  historic  materials. 
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Mr.  Todd  became  a  member  of  our  Academy  in  1S56,  and  of  late  year& 
has  been  a  constant  attendant  at  the  meetings  of  the  Society — has  often 
been  elected  Vice  President,  and  has  frequently  presided  at  our  meetings. 

His  interest  in,  and  devotion  to,  the  usefulness  and  prosperity  of  this 
Academy  and  of  the  Historical  Society  were  constant  and  unflagging.  He 
made  especial  effort  on  behalf  of  both  institutions  to  secure  a  suitable  build- 
ing for  their  use,  which,  however,  was  not  successful ;  but  that  fact  in  no 
way  diminishes  the  credit  to  which  he  is  entitled  for  the  endeavor.  At  the 
meeting  of  the  Academy  of  February  15th,  1875  (vol.  iii.,  No.  3,  p.  168  of 
the  Academy's  Transactions),  he  proposed  a  plan  for  the  erection  of  a 
$40,000  building,  for  the  use  of  the  two  Societies,  on  the  lot  acquired  of 
James  A.  Lucas,  practical  and  admirable  in  itself,  but  which,  unfortunate- 
ly, failed  for  the  want  of  proper  support  on  the  part  of  others. 

Although  Mr.  Todd  was  not  a  contributor  in  the  way  of  written  commu- 
nications to  the  Transactions  of  the  Academy,  yet  he  added  to  the  interest 
and  instructivenessof  our  meetings  by  suggestions  and  pertinent  inquiries 
that  helped  to  elucidate  subjects  under  discussion,  and,  what  is  perhaps 
better  still,  he  was  an  intelligent  and  appreciative  listener.  This  quality 
in  a  hearer  always  stimulates  a  speaker  to  utter  his  best  thoughts  in  the 
best  manner,  and  without  it  the  eloquence  of  an  orator  loses  its  power.  The 
mention  of  this  quality  calls  to  mind  the  German  proverb,  that  '^Speech  is 
silver,  silence  is  golden.'* 

Mr.  Todd  took  great  pleasure  in  attending  our  meetings,  and  remarked 
to  the  writer  hereof  that  his  only  regret  in  removing  to  his  new  residence 
on  Lafayette  avenue  was  that  it  would  to  some  extent  deprive  him  of  attend- 
ance at  our  meetings,  and  at  lectures  and  other  literary  and  musical  enter^ 
tainments  in  the  central  parts  of  our  city. 

He  loved  knowledge  and  the  acquisition  of  it  for  its  own  sake,  and, 
although  he  was  well  in  years,  his  thirst  for  and  pursuit  after  truth  was 
unabated  ;  and  all  new  discoveries  were  welcomed  and  enjoyed  by  him  with 
the  keenest  zest  and  relish,  and  in  his  feelings  he  retained  all  the  vivacity 
and  freshness  of  youth. 

His  death  is  a  great  loss  not  only  to  us,  but  in  numerous  circles  of  edu- 
cational and  benevolent  enterprises  in  which  he  was  active  and  prominent^ 
and  his  place  will  be  hard  to  fill.    May  hallowed  benedictions  rest  upon 

his  memory.  M.  L.  Gray,         ^ 

Jambs  M.  Lbetb,  >  Committee. 
Enno  Sander,     3 

By  a  vote  of  the  Academy  it  was  ordered  that  the  memorial  be 
spread  on  the  records  and  that  a  copy  be  sent  to  Mr.  Todd's  family. 

Prof.  Potter  made  some  remarks  on  the  geological  relations  of 
the  ore  deposits  of  Missouri.  After  giving  a  general  description 
of  the  geology  of  the  State,  Prof.  Potter  called  attention  to  the  fact 
that  it  was  generally  thought,  and  sometimes  by  geologists^  that 
ore  deposits  are  of  the  same  age  as  the  rocks  in  which  they  occur. 
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Careful  observation  had  shown  that  in  Missouri  this  was  not  the 
case.  In  this  State  the  deposits  of  lead  occur  mainly  in  the  lower  . 
magnesian,  except  in  the  Granby  and  Joplin  regions,  where  they 
occur  in  the  lower  carboniferous  limestone.  All  the  lead  ore  is 
found  in  deposits  formed  later  than  the  rocks  inclosing  them — 
not  in  true  fissure  veins  but  in  gash  veins,  and  disseminated  de- 
posits in  openings  produced  in  weathering  and  filled  later  with  the 
metal.  Of  this  process  of  leeching,  and  subsequent  filling  with 
lead,  the  St.  Joe,  Desloge  and  Mine  LaMotte  mines  are  excellent 
.  examples.  Lead  had  never  been  found  in  Missouri  in  the  solid 
unaltered  rock.  All  the  deposits  are  comparatively  superficial, 
and  there  is  evidence  to  show  that  these  deposits  were  laid  down 
subsequent  to  the  coal  measures. 
Academy  adjourned. 


June  I,   1885. 

The  Academy  met  Monday  evening,  June  ist,  1885,  at  the 
Academy  rooms,  President  Nipher  in  the  chair,  and  Messrs.  Hu- 
nicke,  Wheeler,  Tivy,  Livermore,  Todd,  Hambach,  Leete,  Pritch- 
ett,  Potter,  and  Engler,  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Secretary  read  a  letter  from  Mrs.  Albert  Todd,  expressing 
her  appreciation  of  the  memorial  to  her  deceased  husband  which 
the  Academy  had  placed  on  record  at  the  last  meeting. 

Dr.  Hambach  exhibited  an  example  of  a  species  of  Pionocri- 
nus^  found  at  St.  Charles,  Mo.,  in  the  St.  Louis  limestone,  which 
was  remarkable  because  the  genus  to  which  it  belongs  has  not 
been  previously  found  in  the  United  States. 

Mr.  Wheeler  exhibited  some  specimens  of  bituminous  coal  from 
a  coal-pocket  in  the  Lower  Silurian  sandstone,  in  Crawford  coun- 
ty, Missouri. 

This  pocket  is  one  of  the  most  southern  of  the  numerous  isolated  local  ba- 
sins, or  pockets,  of  coal  that  occur  in  Central  Missouri.  This  pocket  has 
a  thickness  of  40  feet  as  far  as  developed,  and  may  extend  farther.  As  is 
usual  with  these  displaced  and  fallen  pockets  or  blocks  of  coal  measures, 
the  coal  presents  the  appearance  of  having  been  much  crushed  and  again 
consolidated,  as  but  little  of  the  bedded  character  of  common  coal  is  to 
be  seen — for  the  most  part  looking  like  consolidated  bituminous  mud. 
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As  this  coal  occurs  in  the  heart  of  the  south-west  iron  ore  region,  it 
would  be  of  great  economic  importance  if  more  reliable  in  quantity  and  of 
better  quality.  The  subjoined  analysis  of  a  fair  sample  at  once  shows  its 
inferior  value  for  a  blast-furnace  coke,  as  the  ash  is  so  very  high.  It  should 
be  added,  however,  that  this  sample  had  weathered  in  the  open  air  for  over 
two  years,  and  hence  has  probably  lost  some  of  its  bituminous  matter. 

Moisture 5.3  per  cent. 

Volatile  matter 27.7        ** 

Fixed  carbon 46.4        ** 

Ash 20.6        ** 

100. o        " 

Dr.  Todd  called  attention  to  the  fact  that  the  great  function  of  * 
the  biceps  muscle  is  to  supinate  the  hand,  and  only  secondarily 
to  assist  the  flexor.     This  action  was  shown  on  an  arm  skeleton 
which  was  exhibited. 

Prof.  Nipher  described  some  curiously  formed  pot-holes  which 
he  had  observed  in  rocks  on  the  Iowa  river  at  Iowa  City,  and 
now  overlaid  with  drift. 

Mr.  J.  A.  Seddon  was  elected  to  associate  membership. 

Academy  adjourned. 


June  15,   1885. 

The  Academy  met  Monday  evening,  June  15th,  1885,  at  the 
Academy  rooms.  Vice  President  Leete  in  the  chair,  and  Messrs. 
Moore,  Potter,  Hambach,  Todd,  Seddon,  Foote,  Engler,  and  vis- 
itors, present. 

Mr.  Holmes  Smith  was  elected  to  associate  membership. 

On  motion  of  the  Secretary,  the  Librarian  was  authorized  to 
exercise  his  discretion  in  disposing  of  duplicate  copies  of  journals 
in  possession  of  the  Academy. 

Dr.  Leete  asked  the  attention  of  the  Academy  to  the  following 
paper,  entitled 

SOME    FACTS   CONCERNING    PAST   VISITATIONS   OF  CHOLERA. 

The  first  detailed  account  of  the  disease  that  is  now  commonly  called 
either  cholera,  or  Asiatic  cholera,  was  published  early  in  the  i6th  century, 
and  during  that  century  many  successive  descriptions  of  the  disease  exhib- 
ited its  extreme  violence  and  mortality.  To  the  Portugese  who  invaded 
India  in  1498,  and  to  the  Dutch,  English  and  French  who  invaded  it  but 
little  later,  the  world  is  indebted  for  those  early  accounts  of  a  disease  which 
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they  found  in  the  low  lands  of  India,  and  which  they  doubtless  acquired, 
parried  with  them,  and  spread.  Of  the  practical  value  of  those  accounts 
but  little  is  known.  It  is  certain,  however,  that  European  and  American 
physicians,  generally,  did  not  become  deeply  interested  in  the  study  of 
cholera  until  the  latter  part  of  the  first  third  of  the  present  century.  The 
wide  dissemination  of  cholera  is  dated  from  the  Indian  epidemic  of  1817. 
It  will  be  remembered  that  in  that  epidemic  the  disease  was  of  unusual 
severity,  particularly  among  the  British  troops,  and  was  quite  rapidly  car- 
ried over  ninety  degrees  of  longitude  and  sixty-six  degrees  of  latitude. 
Toward  the  latter  part  of  1823  it  had  appeared  in  Astrachan  on  the  north 
side  of  the  Caspian  sea.  This  fact  was  of  special  interest  to  European  phy- 
sicians. After  six  years  cholera  appeared  again  in  Russia,  and  there  were 
such  reasons  for  believing  it  would  soon  reach  England  that  the  British 
government  sent  two  physicians  to  meet  the  disease  in  Russia  and  study 
its  characteristics.  Steadily  marching  westward,  the  cholera  reached  the 
•eastern  shore  of  England  in  November,  1831. 

Mow  wide-spread  and  destructive  cholera  was  in  Europe  during  1831- 
'32,  and  how  it  was  brought  to  this  country  and  disseminated,  is  familiar 
to  all.  The  epidemics  of  cholera,  that  have  subsequently  swept  over  both 
Europe  and  America  have  not  differed  from  the  first  either  as  to  the  cha- 
racteristics of  the  disease  or  the  means  by  which  it  is  spread.  That  cholera 
has  its  origin  in  India  is  commonly  believed,  but  just  how  it  originates 
has  not  been  discovered.  If  such  density  of  population,  such  high  mean 
temperature  and  rainfall,  such  extreme  poverty  and  domestic  hardship, 
and  such  domestic  filthiness  as  can  be  found  in  India  above  every  coun- 
try, are,  when  properly  conjoined,  sufficient  to  produce  cholera,  then  its 
constant  prevalence  in  the  low  lands  of  India  need  not  occasion  surprise. 

It  is  commonly  believed  that  cholera  is  produced  by  a  specific  poison  ; 
but  what  that  specific  poison  is  has  not  been  determined.  Dr.  Robert 
James  Graves,  of  Dublin,  was,  I  believe,  the  first  to  point  out  that  cholera 
in  its  progress,  whether  by  land  or  water,  seems  regulated  by  no  common 
physical  circumstances,  except  human  traffic  and  human  intercourse*  This 
he  did  in  a  lecture  which  was,  I  believe,  first  published  in  1843,  but  possi- 
bly not  earlier  than  1848.  He  clearly  showed  that  cholera  was  carried  by 
land  no  faster  than  men  traveled,  and  by  water  no  faster  than  ships  sailed. 

The  literature  of  cholera  shows  that  the  most  eminent  medical  writers 
in  Europe  and  America  were  slow  in  appreciating  the  correctness  and  the 
value  of  Dr.  Graves's  observations.  During  the  American  epidemic  of  cho- 
lera (1832-35)  Dr.  W.  E.  Harner,  Professor  of  Anatomy  in  the  University  of 
Pennsylvania,  described  an  exfoliation  of  the  epithelial  lining  of  the  ali- 
mentary canal,  whereby  the  extremities  of  the  venous  system  of  the  part  are 
denuded,  as  being  characteristic  of  cholera  alone.  In  1849  ^*"'  Sam'l  Jack- 
son, Professor  of  the  Institutes  of  Medicine,  and  Dr.  John  Neill,  Demon- 
strator of  Anatomy  in  the  University  of  Pennsylvania,  in  conjunction  with 
Dr.  William  Pepper  and  Dr.  Paul  B.  Goddard,  presented  a  report  to  the 
College  of  Physicians  of  Philadelphia,  in  which  they,  too,  showed  that  the 
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epithelial  lijer  of  tiie  inteslin«l  mucoua  membrane  wm  either  entipcly  re- 
moved, or  was  detached,  adherinK  looiely.  This  important  fact— the  mo* 
important,  perhap*,  in  the  mechanism  of  cholera — wai  confirmed  acven- 
teenj'cars  later  by  the  eTnincnt  pathologiBt  Dr.  Lionet  S.  Beale,  of  London, 
Eng.,  who,  referring  to  Ihr  remarkable  character  of  the  intestinal  dis- 
charges and  the  matter  found  in  the  (mall  intestines,  added,  "This  hai 
been  proved  to  consist  entirely'  of  columnar  epithelium,  and  in  ver/  man; 
cases  large  flakes  can  be  found  coniisling  of  several  uninjured  epithelial 
sheaths  of  the  villi.  In  bad  cases  it  is  probable  that  almost  every  villua, 
from  the  pjilorus  to  the  ilio-canal  valve,  has  been  (tripped  of  its  epithelial 
coaling  during  life.  TIie>^e  important  qrgans  (the  villi)  are,  in  a  very  bad 
case,  all  or  nearly  all  left  bare,  and  a  very  essential  part  of  what  consti- 
tutes the  absorbing  apparatus  is  completely  destroyed.  It  is  probable  that 
the  extent  of  this  process  of  denudation  determines  the  severity  or  mild- 
ness of  the  attack." 

In  1849  Dr.  John  Snow,  of  London,  in  investigating  some  circumsicribed 
outbreaks  of  cholera  in  Harsleydown,  Wandsworth,  and  other  places,  canv 
to  the  conclusion  that,  in  these  instances,  the  disease  arose  from  cholera 
evacuations  linding  their  way  into  the  drinking-water.  Subsequent  inves- 
tigations in  London,  and  in  particular  one  conducted  in  1S54  by  a  com- 
mittee appointed  for  that  purpose,  and  in  whose  labors  the  never-to-be- 
forgotten  Bioad'Street  pump  figured  conspicuously,  left  no  room  for  doubt 
that  cholera  cuuld  and  had  been  spread,  as  Dr.  Snow  had  pointed  out,  by 
drinking  water  contaminated  by  cholera  dejections. 

l>r.  Snow's  suggestions  regarding  the  introduction  of  the  poison  of  cho- 
lera and  other  specific  poisons  into  the  human  system  by  means  of  drink- 
ing-water have  not  yet  been  appreciated,  even  by  the  medical  profession, 
at  their  proper  value.  The  observations  of  Graves  as  to  how  cholera  is 
carried  from  place  to  place  or  from  country  to  country,  and  of  Snow  as  to 
how  the  poison  of  cholera  may  be  taken  into  the  system  by  means  of  fouled 
drinking-water,  in  view  of  the  fact  that  their  correctness  has  been  corrulio- 
rated,  ought  to  have  greater  weight  generally  with  physicians  and  all  intel- 
ligent persons  than  they  have  had  up  to  the  present  time.  For  physicians 
the  observations  of  I  larncr,  Jackson,  Ncill,  Pepper,  and  Goddatd,  corrobo- 
rated by  the  more  detailed  and  complete  observations  of  Be^e  In  respect 
of  the  effect  of  cholera  poison  upon  the  alimentary  canal,  have,  I  believe, 
a  much  greater  practical  value  for  their  guidance,  both  in  preventing  and 
curing  cholera,  than  has  yet  been  attached  to  them. 

Mr.  Moore  exhibited  a  map  of  St.  Louis  showing  the  districts 
in  which  deaths  from  cholera  had  occurred  in  1866. 

On  proper  motion,  the  Academy  adjourned  till  the  third  M'>n- 
day  in  October, 
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October  19,  1885. 

The  Academy  met  Monday  evening,  Oct.  19,  1885,  at  the  Acad- 
emy rooms,  with  President  Nipher  in  the  chair,  and  the  following 
members  present :  Dr.  Evers,  Dr.  Hambach,  Mr.  Wheeler,  Dr. 
Todd,  Mr.  Tivy,  Dr.  Sander,  Dr.  Pollak,  Mr.  Seddon,  Judge 
Speck,  Dr.  Leete,  Prof.  Pritchelt,  and  Mr.  Engler. 

Upon  proper  motion,  and  after  examination  of  their  respective 
publications,  the  following  societies  were  placed  upon  the  ex- 
change list  of  the  Academy :  ''  Universitat  und  Landes  Biblio- 
thek,"  Strassburg ;  "The  Botanical  Society  of  Lanshut,"  of  Ba" 
varia  ;  "Scientific  Association  of  Meriden,  Conn."  ;  "Society  of 
Natural  History,"  Brookville,  Franklin  Co.,  Ind. ;  "Natural  His- 
tory Society,"  Sedalia,  Mo. 

The  receipt  was  acknowledged,  with  thanks,  of  the  following 
donations  to  the  library  of  the  Academy :  "Maps  of  the  City  of 
St.  Louis,  prepared  for  the  12th  Annual  Meeting  of  the  American 
Public  Health  Association,  Oct.  14-18,  1884,"  presented  by  Mr. 
Robert  Moore  ;  "Official  Map  of  the  City  of  St.  Louis,"  presented 
by  Mr.  L.  Boedicker-,  "Proceedings  of  the  American  Pharma- 
ceutical Association,  1884,"  presented  by  Mr.  J.  M.  Good. 

A  paper  by  Prof.  G.  C.  Broadhead  on  the  "Geological  History 
of  Missouri,"  and  a  paper  by  Mr.  C.  J.  Reed,  of  Burlington,  Io- 
wa, on  "The  Graphical  Representation  of  the  Relation  between 
Valence  and  Atomic  Weight,"  were  referred  to  the  Committee 
on  programme. 

Prof.  Nipher  read  a  paper  on  "The  Iso-dynamic  Surfaces  of 
the  Compound  Pendulum,"  which  was  referred  to  the  Committee 
on  Publication. 

Dr.  Hambach  exhibited  a  single  garnet  crystal,  weighing  3  lbs.» 
which  he  had  obtained  at  Salida,  Colorado ;  also  a  beautifully 
preserved  fossil  palm-leaf  from  Fossil  Station,  Wyoming. 

Adjourned. 

November  2,  1885. 

The  Academy  met^Monday,  Nov.  2d,  1885,  at  the  Academy 
rooms.  President  Nipher  in  the  chair  and  the  following  members 
present :  Messrs.  Leete,  Todd,  Foote,  Tivy,  Sander,  Adams,  Lue- 
deking,  Hambach,  Evers,  Wheeler,  and  Engler. 
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The  minutes  of  the  last  meeting  were  read  and  approved. 

A  paper  by  Mr.  C.J.  Reed,  ofBurlington,  Iowa,  on  "The  Gra- 
phical Representation  of  the  relation  between  Valence  and  Atomic 
Weight,"  was  read  and  explained  by  Dr.  Chas.  Luedeking. 

This  paper  together  with  a  paper  on  "The  Specific  Heafe,  Spe- 
cific Gravities,  and  the  Heats  of  Hydration  of  the  Acids  of  the 
Fatty  Series  and  their  mixtures  with  Water,"  by  Dr.  Charles  Lue- 
deking, and  a  paper  by  Prof.  G.  C.  Broadhead  on  "Missouri 
Geographical  Surveys,"  were  referred  to  the  Committee  on  Pub- 
lication. 

Prof.  Wm.  Trelease,  of  the  Shaw  School  of  Botany,  of  Wash- 
ington University,  was  elected  to  associate  membership,  and  Sr. 
Angel  Anguiano,  Director  del  Observatorio  Nacional  de  Mexico, 
was  elected  to  corresponding  membership. 

After  some  informal  remarks  upon  the  contamination  of  the 
water  of  surface  wells  by  the  excreta  of  men  and  animals,  and 
the  ability  of  this  water  to  propagate  cholera  germs,  the  Acad* 
emy  adjourned. 


November  i6,  1885. 

The  Academy  met  Monday  evening,  Nov.  i6th,  1885,  at  the 
Academy  rooms,  Vice  Presid't  Dr.  Leete  in  the  chair,  and  Messrs. 
Moore,  Sander,  Seddon,  Tivy,  Pollak,  Wheeler,  Trelease,  Evers, 
Hambach,  and  Engler,  present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Academy  acknowledged,  with  thanks,  the  receipt  of  "A 
Sanitary  Survey  of  St.  Louis,  1884,"  presented  by  Mr.  Robert 
Moore ;  "Autobiography  and  Reminiscences  of  the  late  August 
Fendler,  edited  by  Wm.  M.  Canby,"  presented  by  Mr.  G.  W. 
Letterman. 

Upon  the  recommendation  of  the  Corresponding  Secretary,  the 
^'Elliott  Society  of  Science  and  Art,"  Charleston,  S.  C,  was 
placed  upon  the  exchange  list  of  the  Academy. 

Mr.  Wheeler  called  attention  to  a  new  locality  for  the  rather 
rare  and  usually  sparingly-found  mineral  known  as  Pickeringite, 
or  natural  magnesian  alum.  At  Castle  Valley,  Utah,  it  was  found 
by  him  in  I882,  in  seams  several  inches  thick,  in  the  lignite-coal 
beds  of  that  region.    He  also  called  attention  to  the  quaquaversal 
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uplift  known  as  the  San  Rafael  Swell,  in  Castle  Valley,  as  being 
possibly  of  laccolitic  origin,  though,  as  it  had  not  been  studied,, 
its  character  is  problematical.  The  nature  and  occurrence  of  the 
phenomena  of  laccolites,  as  described  by  Gilbert  in  his  "Geology 
of  the  Henry  Mountains,"  was  explained. 

Prof.  Trelease  exhibited  a  specimen  of  the  plum-like  fruit  of  the 
maiden-hair  tree  {Saits6urta  adianti  folia) ^  and  remarked  on 
its  structure  saying  that  this  was  the  first  instance  in  which  the 
species  had  been  observed  to  fruit  in  St.  Louis.  The  specimens 
were  obtained  from  a  tree,  not  far  from  fifteen  years  old,  grow- 
ing in  the  Missouri  Botanical  Garden.  The  species  is  dicBcious, 
and  for  this  reason  many  trees  are  sterile ;  but  pistillate  trees 
have  been  noticed  to  fruit  for  some  years  past  at  Central  Park, 
New  York  city,  and  about  Philadelphia. 

Prof.  Trelease  also  laid  on  the  table  two  specimens  of  so-called 
jumping-beans,  which  had  been  sent  to  Mr.  Henry  Shaw  by  a  St, 
Louis  lady.  These  specimens,  which  he  thought  were  similar  to 
others  that  had  been  shown  on  previous  occasions  by  Prof.  Riley, 
were  shown  to  be  the  carpels  of  a  euphorbiaceous  fruit ;  and,  on 
opening  them,  the  motion  manifested  was  shown  to  be  due  to  a 
lepidopterous  larva  which  had  effected  an  entrance  while  young, 
and  had  eaten  the  developing  seed.  Afler  giving  a  brief  r^sum6 
of  the  literature  of  the  subject,  Prof.  Trelease  mentioned  the  seed- 
like  oak-galls,  sometimes  known  as  jumping-seeds,  which  are 
singularly  moved  by  the  larvae  they  contain,  and  touched  briefly 
upon  the  power  of  locomotion  possessed  by  certain  grass-fruits, 
such  as  the  ''animated  oats,"  the  fruit  of  sweet  vernal  grass,  etc. ; 
as  well  as  the  self-burying  fruits  of  erodium,  stipa,  certain  species 
anemone,  etc.,  showing  that  in  these  cases  the  power  of  movement 
resides  in  the  fruit  or  its  appendages,  and  is  useful  in  disseminat- 
ing or  planting  the  contained  seed. 

Adjourned. 

December  7,  1885. 

The  Academy  met  Monday  evening,  Dec.  7th,  1885,  at  the 
Academy  rooms.  President  Nipher  in  the  chair,  and  Messrs. 
Hambach,  Trelease,  Adams,  Tivy,  Leete,  Seddon,  Foote,  Wheel- 
er, Smith;  and  Engler,  present. 


CXXll 

epithelial  layer  of  the  intestinal  mucous  membrane  was  either  entirely  re- 
moved, or  was  detached,  adhering  loosely.  This  important  fact — the  most 
important,  perhaps,  in  the  mechanism  of  cholera — was  confirmed  seven- 
teen years  later  by  the  eminent  pathologist  Dr.  Lionel  S.  Beale,  of  London^ 
Eng.,  who,  referring  to  the  remarkable  character  of  the  intestinal  dis- 
charges and  the  matter  found  in  the  small  intestines,  added,  **This  has 
been  proved  to  consist  entirely  of  columnar  epithelium,  and  in  very  many 
cases  large  flakes  can  be  found  consisting  of  several  uninjured  epithelial 
sheaths  of  the  villi.  In  bad  cases  it  is  probable  that  almost  every  villus, 
from  the  pylorus  to  the  ilio-canal  valve,  has  been  stripped  of  its  epithelial 
coating  during  life.  These  important  qrgans  (the  villi)  are,  in  a  very  bad 
case,  all  or  nearly  all  left  bare,  and  a  very  essential  part  of  what  consti- 
tutes the  absorbing  apparatus  is  completely  destroyed.  It  is  probable  that 
the  extent  of  this  process  of  denudation  determines  the  severity  or  mild- 
ness of  the  attack." 

In  1849  Dr.  John  Snow,  of  London,  in  investigating  some  circum^icribed 
outbreaks  of  cholera  in  Harsleydown,  Wandsworth,  and  other  places,  cam/s 
to  the  conclusion  that,  in  these  instances,  the  disease  arose  from  cholera 
evacuations  finding  their  way  into  the  drinking-water.  Subsequent  inves- 
tigations in  London,  and  in  particular  one  conducted  in  1854  by  a  com- 
mittee appointed  for  that  purpose,  and  in  whose  labors  the  never-to-be- 
forgotten  Broad-street  pump  figured  conspicuously,  left  no  room  for  doubt 
that  cholera  could  and  had  been  spread,  as  Dr.  Snow  had  pointed  out,  by 
drinking  water  contaminated  by  cholera  dejections. 

Dr.  Snow*s  suggestions  regarding  the  introduction  of  the  poison  of  cho- 
lera and  other  specific  poisons  into  the  human  system  by  means  of  drink* 
ing- water  have  not  yet  been  appreciated,  even  by  the  medical  profession, 
at  their  proper  value.  The  observations  of  Graves  as  to  how  cholera  is 
carried  from  place  to  place  or  from  country  to  country,  and  of  Snow  as  to 
how  the  poison  of  cholera  maybe  taken  into  the  system  by  means  of  fouled 
drinking-water,  in  view  of  the  fact  that  their  correctness  has  been  corrobo- 
rated, ought  to  have  greater  weight  generally  with  physicians  and  all  intel- 
ligent persons  than  they  have  had  up  to  the  present  time.  For  physicians 
the  observations  of  Ilarner,  Jackson,  Neill,  Pepper,  and  Goddard,  corrobo- 
rated by  the  more  detailed  and  complete  observations  of  Beale  in  respect 
of  the  effect  of  cholera  poison  upon  the  alimentary  canal,  have,  I  believe, 
a  much  greater  practical  value  for  their  guidance,  both  in  preventing  and 
curing  cholera,  than  has  yet  been  attached  to  them. 

Mr.  Moore  exhibited  a  map  of  St.  Louis  showing  the  districts 
in  which  deaths  from  cholera  had  occurred  in  1866. 

On  proper  motion,  the  Academy  adjourned  till  the  third  Mon- 
day in  October. 
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October  19,  1885. 

The  Academy  met  Monday  evening,  Oct.  19, 1885,  at  the  Acad- 
emy rooms,  with  President  Nipher  in  the  chair,  and  the  following 
members  present :  Dr.  Evers,  Dr.  Hambach,  Mr.  Wheeler,  Dr. 
Todd,  Mr.  Tivy,  Dr.  Sander,  Dr.  Pollak,  Mr.  Seddon,  Judge 
Speck,  Dr.  Leete,  Prof.  Pritchett,  and  Mr.  Engler. 

Upon  proper  motion,  and  after  examination  of  their  respective 
publications,  the  following  societies  were  placed  upon  the  ex- 
change list  of  the  Academy :  "  Universitat  und  Landes  Biblio- 
thek,"  Strassburg ;  *^The  Botanical  Society  of  Lanshut,"  of  Ba" 
varia  ;  "Scientific  Association  of  Meriden,  Conn."  ;  "  Society  of 
Natural  History,"  Brookville,  Franklin  Co.,  Ind. ;  "Natural  His- 
tory Society,"  Sedalia,  Mo. 

The  receipt  was  acknowledged,  with  thanks,  of  the  following 
donations  to  the  library  of  the  Academy :  "Maps  of  the  City  of 
St.  Louis,  prepared  for  the  12th  Annual  Meeting  of  the  American 
Public  Health  Association,  Oct.  14-18,  1884,"  presented  by  Mr. 
Robert  Moore  ;  "Official  Map  of  the  City  of  St.  Louis,"  presented 
by  Mr.  L.  Boedicker-,  "Proceedings  of  the  American  Pharma- 
ceutical Association,  1884,"  presented  by  Mr.  J.  M.  Good. 

A  paper  by  Prof.  G.  C.  Broadhead  on  the  "Geological  History 
of  Missouri,"  and  a  paper  by  Mr.  C.  J.  Reed,  of  Burlington,  Io- 
wa, on  "The  Graphical  Representation  of  the  Relation  between 
Valence  and  Atomic  Weight,"  were  referred  to  the  Committee 
on  programme. 

Prof.  Nipher  read  a  paper  on  "The  Iso-dynamic  Surfaces  of 
the  Compound  Pendulum,"  which  was  referred  to  the  Committee 
on  Publication. 

Dr.  Hambach  exhibited  a  single  garnet  crystal,  weighing  3  lbs., 
which  he  had  obtained  at  Salida,  Colorado ;  also  a  beautifully 
preserved  fossil  palm-leaf  from  Fossil  Station,  Wyoming. 

Adjourned. 

November  2,  1885. 

The  Academy  met^Monday,  Nov.  2d,  1885,  **  *^®  Academy 
rooms.  President  Nipher  in  the  chair  and  the  following  members 
present:  Messrs.  Leete, Todd,  Foote, Tivy,  Sander,  Adams,  Lue- 
deking,  Hambach,  Evers,  Wheeler,  and  Engler. 
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determination  of  the  personal  error  of  an  observer  in  noting  the 
transit  of  a  star  across  the  wire  of  a  micrometer.  The  results  ob- 
tained from  this  machine  are  very  good,  and  compare  well  with 
results  of  relative  personal  equation  from  star  observations, 

Mr.  H.  A.  Wheeler  called  the  attention  of  the  Academy  to  the 
use  of  iodine  in  blow-piping.     He  said*  that 

the  very  delicate  and  characteristic  iodide  reactions,  as  first  brought  out  by 
Dr.  Haanel  with  hydriodic  acid  on  plaster-of-Paris  tablets,  were  now  capa- 
ble of  being  reproduced  with  simple  dry  reagents.  A  first  improvement 
over  the  use  of  hydriodic  acid  by  the  substitution  of  tincture  of  iodine  was 
brought  before  the  Academy  last  year,  in  which  it  was  shown  that  this  sim- 
ple non-decomposing  alcoholic  solution  of  iodine  accomplished  the  same 
results  as  the  readily  decomposable  acid,  which  also  requires  considerable 
trouble  to  prepare. 

Further  experiment  showed  that  the  simple  iodine  crystals  would  also 
give  these  reactions  with  the  sulphides  of  the  volatile  elements,  while,  if 
flowers-of-sulphur  were  intimately  mixed  with  the  other  compounds  of  these 
elements,  it  was  found  that  the  iodide  coats  could  be  reproduced  under  all 
circumstances.  By  this  method  the  great  step  is  made  of  substituting  dry 
for  liquid  reagents  which  is  such  a  valuable  feature  in  the  compact  blow- 
pipe outfit,  in  which  portability  is  a  very  salient  feature.  Both  of  these 
dry  substances  are  of  cheap  and  common  occurrence,  are  easily  carried^ 
and  possess  all  the  delicacy  and  advantages  of  hydriodic  acid  when  sinii* 
larly  employed. 

Dr.  Hambach  exhibited  a  very  fine  specimen  of  a  fossil  croco- 
dile, 12  feet  in  length,  found  by  him  during  the  last  summer  at 
Fossil  Station,  Wyoming.  The  specimen  was  almost  perfectly 
preser\*ed.  Dr.  Hambach  remarked  that  he  had  cot  yet  had 
opportunity  to  classify  it,  but  would  make  this  the  subject  of  a 
future  communication. 

Mr.  Isaac  N.  Judson  was  elected  to  associate  membership  as 
proposed  at  the  last  meeting. 

Academy  adjourned. 
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January  4,  IS^o. 

The  annual  meeting  of  the  Academy  was  held  on  Monday  even 
ing«  Jan.  4th*  iSS6«  at  the  Academy  rooms.  President  Nipber  in 
the  chair«  and  Messrs.  Hambach,  £vers«  Tivy«  Luedeking,  Jewett, 
Adams.  Pollak«  Foote«  Seddon«  Gray«  Leete«  Potter.  Smith,  and 
£ngler«  present. 
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The  minutes  of  the  last  meeting  were  read  and  approved. 
The  President  made  the  following  annual  report : 

Gentlemen  of  the  Academy^ — 

At  the  close  of  the  j^ear  it  becomes  my  duty  to  make  a  formal  report  on  the 
work  of  the  past  year.  In  doing  so  I  am  glad  to  say  we  have  accomplished 
enough  to  put  us  distinctly  in  advance  of  our  position  at  the  beginning  of 
the  year.  We  are  out  of  debt,  and  with  enough  of  surplus  funds  to  war- 
rant us  in  at  once  proceeding  with  the  new  number  of  the  Transactions,  the 
material  for  which  is  already  provided,  and  which  will  soon  be  put  in  final 
shape  for  publication.  With  some  efforts  on  the  part  of  our  members,  our 
meetings  have  been  made  interesting  by  a  concerted  action  effected  through 
a  Committee  of  arrangements.  We  have  thus  always  been  provided  with 
something  of  interest  at  each  meeting  of  the  Academy.  It  is  to  be  hoped 
that  we  will  constantly  adhere  to  this  plan.  But  at  the  same  time  we  must 
bear  in  mind  the  fact  that  this  is  not  the  main  function  of  an  Academy  of 
Science.  It  is  not  a  school,  nor  a  place  of  entertainment.  It  is  primarily 
an  organization  for  the  real  enlargement  of  the  boundaries  of  knowledge. 
Our  object  in  maintaining  the  Academy  is  not  that  of  receiving  personal 
benefits,  nor  of  instructing  each  other,  but  of  discovering  and  publishing 
that  which  was  not  before  known.  Whatever  we  do  should  be  done  with 
that  ultimate  object  in  view.  It  does  often  happen  that  our  contributions 
take  the  form  of  short  lectures  on  familiar  subjects.  This  comes  about 
through  the  fact  that  we  are  comparatively  few  in  numbers,  and  the  strug- 
gle for  a  fair  living  is  one  which  to  most  of  us  has  a  well  understood  mean- 
ing. We  can  only  give  to  science  such  time  as  we  have  —  after  we  have 
complied  with  more  imperative  demands.  It  therefore  happens  that  we 
cannot  enjoy  the  luxury  of  original  papers,  except  at  intervals.  But  it  is 
important  that  our  meetings  should  be  held  at  regular  intervals,  and  that 
we  should  do  whatever  is  necessary  in  order  to  keep  up  the  interest  of  the 
meetings. 

In  our  country,  and  particularly  in  the  newer  portions  where  the  great 
demand  of  society  is  for  material  growth,  science  is  at  a  great  disadvan- 
tage. The  call  is  for  men  who  can  build  new  industries,  who  can  design 
machinery  or  plan  and  superintend  engineering  projects,  and  our  techni- 
cal schools  are  intended  to  supply  this  want.  We  are  building  our  houses, 
and  are  full  of  bustle  and  business.  Some  day  we  hope  to  finish  them, 
and  to  move  in  and  begin  to  live. 

But  in  truth  it  is  a  subject  for  grave  consideration  that  there  are  almost  no 
inducements  to  cause  a  young  man  of  ability  to  devote  his  energies  to  pure 
scientific  research.  It  requires  a  kind  of  austere  asceticism,  a  renunciation 
of  the  things  most  prized  by  the  average  man  of  affairs,  which  it  is  becoming 
more  and  more  difBcult  to  find.  To  men  who  have  had  the  advantages  ot 
the  training  given  in  our  technical  and  scientific  schools,  and  who  see  the 
great  advantage  which  such  a  training  gives  them,  the  temptation  to  enter 
the  list  and  join  in  the  scramble  is  almost  irresistible.  And  it  is  praisewor- 

iv. — 4 — c 


cxxx 

thy  for  one  to  do  this.  But  there  is  no  such  inducement  for  one  to  devote 
himself  to  the  service  of  pure  science;  to  become  a  pioneer  in  the  advanced 
guards  of  civilization.  The  v^lue  of  his  work  is  not  understood  even  by 
himself,  and  it  cannot  be  paid  for  by  the  job.  And  yet  all  the  great  mate- 
rial advances  of  modern  times  are  based  upon  such  work. 

I  do  not  suppose  it  is  profitable  for  us  to  quarrel  with  the  situation,  for 
it  is  not  likely  that  we  can  change  it.  If  the  tendency  is  a  wrong  one,  it 
is  possible  that  it  may  right  itself  in  time.  The  disposition  of  some  of  our 
men  of  wealth  to  give  largely  to  the  higher  schools  is  a  most  encouraging 
one.  In  any  case,  our  own  duty  is  clear.  It  is  ours  to  keep  alive  the 
sacred  fires  in  St.  Louis.  It  may  bs  that  the  results  of  our  work  will  not 
be  all  that  we  could  wish  ;  it  is  enough  if  they  are  as  great  as  the  circum- 
stances would  permit. 

During  the  last  year  we  have  had  seventeen  meetings,  with  an  average 
attendance  of  twelve.  At  these  meetings  communications  were  made  on 
thirty-five  different  subjects,  or  on  an  average  two  subjects  for  each 
evening. 

Thirteen  associate  members  have  been  added  during  the  year,  as  against 
six  during  the  preceding  year,  and  four  corresponding  members  were 
added. 

During  the  year  we  have  lost  two  of  our  oldest  members,  Mr.  A.  Todd 
and  Dr.  I.  Forbes,  the  latter  having  been  a  charter  member. 

I  also  saw  in  November  last,  in  a  New  York  paper,  a  notice  of  the  death 
of  Dr.  Gustavus  Seyffarth,  who  formerly  did  so  much  work  in  the  direc- 
tion of  interpreting  the  Egyptian  hieroglyphics.  He  was  buried  on  the 
19th  of  last  November. 

The  following  report  was  submitted  by  the  Corresponding 
Secretary : 

Mr*  President  and  Gentlemen, — 

The  work  of  the  Corresponding  Secretary  during  the  past  year  has  not 
been  very  burdensome,  owing  to  the  fact  that  our  ** Transactions**  had  not 
been  ready  for  distribution.  During  the  year  we  have  added  to  our  list  of 
foreign  exchanges  six  (6)  new  Societies,  and  have  lost  two  (2),  both  of 
which  have  ceased  to  exist.  This  gives  us  268  foreign  exchanges.  To  our 
home  list  we  have  added  eight  (8)  Societies,  making  a  total  of  140.  The 
grand  total  of  our  exchanges  numbers  4(^  Societies.  To  our  list  of  cor- 
responding members  we  have  added  four,  namely:  Prof.  A.  von  Dankel- 
man,  of  Berlin;  Dr.  Theo.  S.  Case,  Kansas  City;  Prof.  Angel  Anguiano, 
Mexico ;  Marchese  Antonio  de  Gregorio,  Palermo. 

It  is  impossible  to  make  out  a  complete  list  of  the  corresponding  mem- 
bers now  living,  as  we  are  not  always  informed  of  the  deaths.  Among 
the  prominent  members  who  have  died  this  year  maybe  mentioned  Dr. 
Seyffarth,  Prof.  Thos.  Davidson,  and  Gen.  Geo.  B.  McClellan,  the  latter 
of  whom  had  been  a  corresponding  member  since  1857. 
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We  have  received  399  books  and  pamphlets  during  the  year  by  exchange 
and  40 by  donation;  in  all,  439.  Of  these,  292  are  volumes  and  14  are 
pamphlets. 

Eighteen  letters  were  written  during  the  year  in  answer  to  correspon- 
dents, and  in  informing  corresponding  members  of  their  election,  and  54 
acknowledgments  to  various  Societies  of  the  receipt  of  their  exchanges 
sent  out. 

Three  dollars  and  eighty-five  cents  was  expended  for  postage,  postal 
cards,  and  envelopes,  and  $5.00  still  remains  in  the  hands  of  the  Corres- 
ponding Secretary.     No  receipts. 

Respectfully  submitted,  Edw.  Evsrs,  Cor,  Sec. 

Specified  List  of  Exchanges.  —  United  States  and  Canada,  140;  Germa- 
ny, X08;  Great  Britain,  ^2;  France,  31;  Italy,  18;  South  America  and 
Mexico,  15;  Holland,  12;  Switzerland,  12;  Russia,  10;  Belgium,  9;  East 
India,  7;  Spain,  6;  Sweden,  5;  Denmark,  3. 

In  lieu  of  a  report,  the  Treasurer  sent  the  following  commu- 
nication : 

Prof.  F.  E.  Nipher^  PreaH  Academy  of  Science  of  St,  Louis. 

Before  my  departure  for  Europe  I  intended  to  render  a  full  report  to  the 
Academy  of  the  financial  standing,  but  regret  that  it  was  impossible  for 
me  to  find  time  to  do  so.  However,  I  can  state  that  the  Academy,  accord- 
ing to  my  accounts,  has  $127.20  to  draw  against,  and  I  have  authorized 
my  cashier  to  honor  any  bill  of  the  Academy  that  has  been  signed  by  the 
President  and  Secretary,  whatever  amount  it  may  be. 

Respectfully  yours,  Enno  Sander. 

The  following  donations  to  the  Academy  library  were  received 
with  thanks :  United  States  Census  Report,  1880,  from  Dr.  Ev- 
ers ;  Publications  of  the  Iowa  Weather  Service,  presented  by  Dr. 
Hinrichs. 

The  Corresponding  Secretary  was  instructed  to  complete  the 
file  of  the  Academy's  "Transactions"  at  the  library  of  the  Univer- 
sity of  Strassburg. 

Mr.  Eliot  C.  Jewett  described  a  very  practical  method,  adopted 
by  himself,  for  determining  very  quickly,  and  with  accuracy  much 
within  the  limits  af  a  carat,  the  value  of  alloys  of  gold  and  silver 
based  upon  a  determination  of  their  speeific  gravities. 

By  a  large  number  of  determinations  he  had  found  that  the  relation 
between  the  specific  gravity  and  the  value  of  these  alloys  was  very  nearly 
constant,  and,  by  plotting  this  relation  in  a  large  number  of  cases  by  the 
use  of  the  ordinary  system  of  coordinates,  the  resulting  curve  seems  to  be 
approximately  a  straight  line,  for  each  point  of  which  the  abscissa  repre- 


cxxx 

thy  for  one  to  do  this.  But  there  is  no  such  inducement  for  one  to  devote 
himself  to  the  service  of  pure  science,  to  become  a  pioneer  in  the  advanced 
guards  of  civilization.  The  value  of  his  work  is  not  understood  even  by 
himself,  and  it  cannot  be  paid  for  by  the  job.  And  yet  all  the  great  mate- 
rial advances  of  modern  times  are  based  upon  such  work. 

I  do  not  suppose  it  is  profitable  for  us  to  quarrel  with  the  situation,  for 
it  is  not  likely  that  we  can  change  it.  If  the  tendency  is  a  wrong  one,  it 
is  possible  that  it  may  right  itself  in  time.  The  disposition  of  some  of  our 
men  of  wealth  to  give  largely  to  the  higher  schools  is  a  most  encouraging 
one.  In  any  case,  our  own  duty  is  clear.  It  is  ours  to  keep  alive  the 
sacred  fires  in  St.  Louis.  It  may  be  that  the  results  of  our  work  will  not 
be  all  that  we  could  \vish  ;  it  is  enough  if  they  are  as  great  as  the  circum- 
stances would  permit. 

During  the  last  year  we  have  had  seventeen  meetings,  with  an  average 
attendance  of  twelve.  At  these  meetings  communications  were  made  on 
thirty-five  different  subjects,  or  on  an  average  two  subjects  for  each 
evening. 

Thirteen  associate  members  have  been  added  during  the  year,  as  against 
six  during  the  preceding  year,  and  four  corresponding  members  were 
added. 

During  the  year  we  have  lost  fwo  of  our  oldest  members,  Mr.  A.  Todd 
and  Dr.  I.  Forbes,  the  latter  having  been  a  charter  member. 

I  also  saw  in  November  last,  in  a  New  York  paper,  a  notice  of  the  death 
of  Dr.  Gustavus  Seyffarth,  who  formerly  did  so  much  work  in  the  direc- 
tion of  interpreting  the  Egyptian  hieroglyph ics^.  He  was  buried  on  the 
19th  of  last  November. 

The  following  report  was  submitted  by  the  Corresponding 
Secretary : 

Mr»  President  and  Gentlemen^ — 

The  work  of  the  Corresponding  Secretary  during  the  past  year  has  not 
been  very  burdensome,  owing  to  the  fact  that  our  "Transactions'*  had  not 
been  ready  for  distribution.  During  the  year  we  have  added  to  our  list  of 
foreign  exchanges  six  (6)  new  Societies,  and  have  lost  two  (2),  both  of 
which  have  ceased  to  exist.  This  gives  us  268  foreign  exchanges.  To  our 
home  list  we  have  added  eight  (8)  Societies,  making  a  total  of  140.  The 
grand  total  of  our  exchanges  numbers  408  Societies.  To  our  list  of  cor- 
responding members  we  have  added  four,  namely:  Prof.  A.  von  Dankel- 
man,  of  Berlin;  Dr.  Theo.  S.  Case,  Kansas  City;  Prof.  Angel  Anguiano, 
Mexico;  Marchese  Antonio  de  Gregorio,  Palermo. 

It  is  impossible  to  make  out  a  complete  list  of  the  corresponding  mem- 
bers now  living,  as  we  are  not  always  informed  of  the  deaths.  Among 
the  prominent  members  who  have  died  this  year  may  be  mentioned  Dr. 
Seyffarth,  Prof.  Thos.  Davidson,  and  Gen.  Geo.  B.  McClellan,  the  latter 
of  whom  had  been  a  corresponding  member  since  1857. 
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We  have  received  399  books  and  pamphlets  during  the  year  by  exchange 
and  40  by  donation ;  in  all,  439.  Of  these,  292  are  volumes  and  14  are 
pamphlets. 

Eighteen  letters  were  written  during  the  year  in  answer  to  correspon- 
dents, and  in  informing  corresponding  members  of  their  election,  and  54 
acknowledgments  to  various  Societies  of  the  receipt  of  their  exchanges 
sent  out. 

Three  dollars  and  eighty-five  cents  was  expended  for  postage,  postal 
cards,  and  envelopes,  and  $5.00  still  remains  in  the  hands  of  the  Corres- 
ponding Secretary.     No  receipts. 

Respectfully  submitted,  Edw.  Evsrs,  Cor,  See. 

Specified  Li9i  of  Exchangea, — United  States  and  Canada,  140;  Germa- 
ny, X08;  Great  Britain,  ;^2;  France,  31;  Italy,  18;  South  America  and 
Mexico,  15;  Holland,  12;  Switzerland,  12;  Russia,  10;  Belgium,  9;  East 
India,  7;  Spain,  6;  Sweden,  5;  Denmark,  3. 

In  lieu  of  a  report,  the  Treasurer  sent  the  following  commu- 
nication : 

Prof.  F.  E.  Nipher^  PresH  Academy  of  Science  of  St,  Louis. 

Before  my  departure  for  Europe  I  intended  to  render  a  full  report  to  the 
Academy  of  the  financial  standing,  but  regret  that  it  was  impossible  for 
me  to  find  time  to  do  so.  However,  I  can  state  that  the  Academy,  accord- 
ing to  my  accounts,  has  $127.20  to  draw  against,  and  I  have  authorized 
my  cashier  to  honor  any  bill  of  the  Academy  that  has  been  signed  by  the 
President  and  Secretary,  whatever  amount  it  may  be. 

Respectfully  yours,  Enno  Sander. 

The  following  donations  to  the  Academy  library  were  received 
with  thanks :  United  States  Census  Report,  1880,  from  Dr.  Ev- 
ers ;  Publications  of  the  Iowa  Weather  Service,  presented  by  Dr. 
Hinrichs. 

The  Corresponding  Secretary  was  instructed  to  complete  the 
file  of  the  Academy's  "Transactions'*  at  the  library  of  the  Univer- 
sity of  Strassburg. 

Mr.  Eliot  C.  Jewett  described  a  very  practical  method,  adopted 
by  himself,  for  determining  very  quickly,  and  with  accuracy  much 
within  the  limits  af  a  carat,  the  value  of  alloys  of  gold  and  silver 
based  upon  a  determination  of  their  specific  gravities. 

By  a  large  number  of  determinations  he  had  found  that  the  relation 
between  the  specific  gravity  and  the  value  of  these  alloys  was  very  nearly 
constant,  and,  by  plotting  this  relation  in  a  large  number  of  cases  by  the 
use  of  the  ordinary  system  of  coordinates,  the  resulting  curve  seems  to  be 
approximately  a  straight  line,  for  each  point  of  which  the  abscissa  repre- 
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following  gentlemen  present :  Messrs.  Evers,  Tivy,  Seddon,  Ni- 
pher,  and  Engler. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Prof  Nipher  exhibited  and  explained  the  uses  and  proper  ma- 
nipulation of  a  Comparator  made  by  the  Physical  Society  of  Ge- 
neva, Switzerland. 

Adjourned. 

March  15,  1886. 

The  Academy  of  Science  met  Monday  evening,  March  15th,  at 
the  Academy  rooms.  President  Nipher  in  the  chair,  and  Messrs. 
Leete,  Evers,  Hambach,  Tivy,  Seddon,  Smith,  and  Engler, 
present. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

On  recommendation  of  the  Corresponding  Secretary,  the  •'Jour- 
nal of  the  Trenton  Natural  History  Society"  was  placed  upon  the 
exchange  list. 

The  Academy  was  much  interested  in  the  examination  of  a 
number  of  microscopical  preparations  received  by  Dr.  Evers  from 
Europe,  showing  Bacillce, 

Mr.  O.  B.  Wheeler  was  elected  to  associate  membership. 

Adjourned. 
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Exchanges  received  in  1878-9. 


Ufsala — K.  Vetenskaps  Societeten  :  Nova  Acta,  ad  celebranda  Solemnia 

quadringenaria  Univ.  Upsaliensis,  1877. 
CJkristiania — K.  Norska  Universitet  i  Christiania :   Om  Poucelet*s  Betyd- 

ning  for  Geometrien,  et  cet,  af  Elling  Hoist,  1878;    Le  Royaume  de 

Norw^ge  et  le  Peuple  Norwegien,    par  le  Dr.  O.J.  Broch,  1876;   On 

Magnets,  by  O.  A.  L.  Pihl,  1878;   Bidrag  til  Kundskaleen  om  Norges 

Arktiske  Fauna — I.  Molluska  Regionis  Arcticae  Norwegiae,  af  Dr.  G. 

O.  Sars,  1878;    Ringen  i  Forza  Kirhe,  af  Sophus  Bugge,  1877;  Om 

Stiaficalionens  Spor,  af  Dr.  Theo.  Kjerulf,  1877. 
Lund — Universitas  Carolina-Lundensis  :  Accessions-Katalog,  1876,  1877, 

1878;  Acta.  T.  ix.-xiv.,  1872-78. 
Copenhagen — K.  Danske  Videnskabernes  Selskab  :  Obersigt,  No.  3,  1876; 

Nos.  1-3,  1877;  Nos.  1-2,  1878;  Nos.  1-2,  1879;  —  Himantolophus  og 

Ceratius,    af  Dr.  Chr.  Liitken,    1878;    Questions  pour  TAnn^e  1878 ; 

Ccelodon,  af  J.  Reinhardt,  1878;   Grypotherium  Darwtnnit\  af  J.  Rein- 

hardt,  1879. 
Dorpat  —  Dorpater  Naturforscher  Gesellschaft :   Sitzungsberichte,  Band 

iv.  Heft 3.  1877;  V.  I,  1878;— Archiv,  Band  vii.  4;  viii.  1.-3,  1877;  — 

Meterol.  Beobachtungen,  1876,  von  Dr.  Karl  Weirauch,  Dorpat,  1878; 

Archiv  fur  der  Naturkunde,  1879;    Geognostische  Karte  von  Dr.  C. 

Grewingk. 
Moscow — Society  Imp.  deNaturalistes  :  Bulletin,  1-4,  1876;  1-4,  1877;  1-2, 

1878; — Memoires,  T.  xiii.  5,  1876. 
Riga — Naturforscher  Verein  :  Correspondenzblatt,  22  Jahrg.  1877. 
St*  Peter shurgh — Academic  Imp^riale  des  Sciences  :    Memoires,  T.  xxiv., 

4-11;  T.  XXV.,  1-9,  1877-8;  T.  xxvi.,    i-ii,  i878;-r-Bulletin,  T.  xxiii., 

3-4;  T.  xxiv.,  1-3;  T.  XXV.  1-2. 
Soci^t^  Imperiale  G^ographique  de  Russie  :   Proceedings,  1878-9. 
Imperial  Botanical  Garden :   Acta  Horti  Petropolitani,  T.  iv.,  1-2,  and 

Supp.  to  T.  iii.  1876;  T.  v.  2,  1879;  T.  vi.  i,  1879. 
Amsterdam — K.  Akademie  van  Wetenschapen  :  Verhandelingen,  Afd.  Na- 

turkunde,  Dl.  xvii.-xviii.  — Letterkunde,  Dl.  ix.-xi. ;  Verslagen,  Afd. 

Naturkunde,  Dl   xi.-xiii. — Letterkunde,  Dl.  vi.-vii.  2,  1878;  Jaarboek, 

1876-7;  Proems- Verbal,  1876-8;  Prijvers  Pastor  Bonus;  Idylia  aliaque 

Poemata,  1878. 
Socidt^   Royale   de  Zoologie :    Linnseana   in   Nederland,   aanwezigen; 

Plechtige   Herdenking  van  Linnaeus' Leven  en  Werken — Rede  van 

Carolus  Linnaeus,   door  Dr.  C.  A.J.  A.  Oudemans,  1878;    Openings- 

plechtigheid  van  de  Teutonstilling,  1878. 
Middelberg  —  Zeuwsche  Genootschap  der  Wetenschappen  :   Archief,  iii. 

Deel,  3  Stuk,  1878;  iv.  Deel,  2  Stuk,  1879. 
Harlem  —  Soci^te  Hollandaise  des  Sciences:  Archives,  T.  xi.  4-5;  T.  xii. 

1-5;  T.  xiii.  1-3. 
Utrecht  —  K.  Nederlandisch   Meteorologisch  Institut:  Jaarboek  1875,  27 

Jahrg.  1876:   Annuelle  Thermomfetre  et  du  Barom^tre  en  N^erlande 

1843-75,  Utrecht,  1876;   Meterol.  Jaarboek   voor  1872,    Utrecht,  1877; 

Meteorol.  Jaarboek    1876,    i   Deel  1877;    Observations  Met^orol.  des 

Stations  du  second  Ordre  dans  les  Pays-Bas  1876,  Utrecht,  1877;  Jaar- 
boek voor  1878,  Utrecht,  1879. 

(iv.  1)  1 


Leiden — Nederlandische  Dierkundige  Vereeniging:  Tijdschrift,  Deel  iv., 

1879 
Berlin — K  Preuss.  Akademie  der  Wissenschaften  :  Monatsberichte,  Sept.- 

Oct.  1877,  to  Aug.  1879. 
Verein  fur  Beforderung  des  Gartenbaues  :  Monatsschrift,  Jan.-Dec.  1877, 

to  Jan. -Dec.  1878. 
Zeitschrift  fur  die  gesammten  Naturwissenschaften  :  Band  xiii.-xiv.  1876  : 

Band  i.  3  folge,  1877;  Band  iii.  folge  3,  1878 
Bonn — Naturhistorischer  Verein  der  Preuss.  Rheinlande  u.  Westphalens  : 

Verhandlungen,  4  folge.  5-6Jahrg.  1877-9. 
Dresden  —  Naturwissenschaftliche   Gesellschaft :    Isis —  Sitzungsberichte^ 

Jahrg.  1877;  Juli-Dec.  1878;  Tahrg.  1878-1879. 
Verein  fiir  Erdkunde :   xv.  Jahresberichte,   Geschaftlicher  Theil   1878; 

Wochenschaftlicher  Theil  1878. 
Durkheim — PoUichia  :  Naturwis.  Verein  der  Bayerischen  Pfalz — Jahresbe- 

richt,  Band  xxxiii.-xxxv.  1875-77. 
2?tf»/z/^— Naturforschende  Gesellschaft:    Schriften,  iv.  Band,  1-2  Heft, 

1877-8. 
Frankfurt- a.  -  M, — .^enckenbergische  Naturforschende  Gesellschaft :  Ab- 

handlungen.  xi.  Band,  2-3  Heft,  1878;  Bericht  1876-7  und  1877-8. 
-^rzlichen  Verein:  Jahresberichte,  xxi.  Jahrg.  1877 ;    Statistische   Mit- 

theilungen  uber  den  CiviUtand  der  Stadt  Frankfurt-a.-M.  1878. 
Der  Zoologische  Garten  :  Zeitschiift,  Jahrg.  xviii.-xx.  1-6,  1879. 
Freiburg  1.  B, — Naturforschende  Gesellschaft :  Verhandlungen,  Band  vii. 

2-3  Heft,  1878. 
Giessen  —  Oberhessische  Gesellschaft  fiir  Natur-und-Heilkunde  :  xvii.  Be- 
richt, 1878. 
Gbrlitz — Naturforschende  Gesellschaft :   Abhandlungen.  xvi.  Band,  1879. 
Gottingen  —  K.  Gesellschaft  der  Wissenchaften  :  Nachrichten,  Jahre  1877 

und  1878. 
Halle — Naturforschende  Gesellschaft:  Abhandlungen,  xiii.  Band.  4  Heft, 

1877;  '^^^-  Band,  1-3  Heft,  1878-9 ; ~ Fes tschriftzur  Feier  des  Hundert- 

jahrigen  Bestehen,  1879. 
Verein  fur  Erdkunde:    Mittheilungen,  1877-8. 
Hamburg — Naturwissenschaftliche  Verein  :  Verhandl.  1873-78,  neue  folge 

1-3- 
Bremen  —  Naturwissenschaftliche  Verein:   Abhandlungen,    v.  Band,  3-4 

Heft,  1877-8;  vi.  Band,  i  Heft,  1879;— Beilage,  No.  6,  1877. 
Leipzig — K.  Sachsische  Gesellschaft  des  Wissenchaften  :  Berichte,  math.- 

phys.  Classe,  ii.-iv.  1875;   *•"'"•  1876;  i.-ii.  1877;    i  Heft,  1878; — Jah- 

resbericht  der  Fiirstlich  Jablonowskischen  Gesellschaft,  1878-79. 
Naturforschende  Gesellschaft:    Sitzungsberichte,  Jahrg.  i.- iii.  1874-77; 

Jahrg.  iv.  1877;  Jahr^.  v.  1878. 
Zoologische  Anzeiger :  i.  Jahrg.  No.  10,  1878;  No.  1-43,  1879. 

Munich — K.  Bayerische  Akademie  der  Wissenschaften  :  Sitzungsberichte, 
philos.  Classe,  1877,  2-4;  math.  Classe,  1877,  -~3?  Almanach  1878: 
Annalen  der  Sternwarte,  Supp.  zu  Band  xxi. ;  Sitzungsb.  phil.-philo- 
log.  historische  Classe,  Heft  2-4,  1877;  math. -phys  Classe,  Heft  3, 
1877 ;  Bestimmung  der  geograph.  Breite  der  K.  Sternwarte  bei  Miin- 
chen,  1877;  Almanach  1878;  Aventin  und  seine  Zeit;  Rede  von  J.  V. 
Doellinger,  1877:  Sitzungsb.  1878,  Heft  1-4;  Band  ii.,Heft  1-2,  phil.- 
philolog.  u.  historische  Classe;  1878,  1-4  Heft,  math.  Classe;  Meteor. 
Beobachtungen  1876-78;  Sprengel,  Komodie;  Baeyer,  Synthese. 

Regensburg — K.  Baierische  botanische  Gesellschaft :  Flora,  35  Jahrg.  1877 » 
36  Jahrg.  1878. 
Zoologische- mineralogischen  Verein  :  Correspondenz-Blatt,  31  Jahrg. 
1877;  32  Jahrg.  1878;  Abhandlungen,  11  Heft — Die  Gastropoden  der 
Alpen,  von  Dr.  Ludwig  von  Ammon,  Munchen,  1878. 
Historische  Verein  von  Oberpfalz  und  Regensburg :  Verhandlungen,  32 
-33  Band,  1877-78. 


Stettin — Entomologische  Verein :  Zeitung,  39  Jahrg.  1878. 

Stuttgart — Verein  fur  Vaterlnnde  Naturkunde  :  Jahreshefte,  34-35  Jahrg. 

1878-79. 
Wien — K.  K.  Akad.  der  Wissenschaften  :  Sitzungsberichte,  math.-naturw. 
Classe,  Band  Ixxiv.-lxxvii.  1877,  Band  1-2;  1878,  Band  1-2. 
K.  K.  Geographische  Gesellschaft:  Mittheilungen,  xiv.  Band,  1876;  xx. 

Band,  1877;  xxi.  Band,  1878. 
K.  K.  Central-Anstalt  fiir  Meteorologie  und  Erdmagnetismus :  Jahrbii- 
cher,  neue  folge,  x.  Band,  Jahrg.  1873,  Wien,  1875;  xi.  Band,  Jahrg. 
1874,  Wien,  1876;    xii.  Band,  1875;  xiii.  Band,  1876. 
Verein  zur  Verbreitung  naturw.  Kentnisse  :  -Schriften,  xviii.  Band,  1878 ; 

xix.  Band,  1878-9. 
K.  K.  zool.-botanische  Gesellschaft:  Verhandlungen,  xxvii.  Band,  1878; 

xxviii.  Band,  1879. 
K.  K.  Geologischen  Reichsanstalt :  Jahrbuch,  xxvii.  Band,  No.  3,  1877 ; 

xxix.  Band,  No.  2.  1879;  Verhandlungen,  1877-79,  Nos.  1-9 
Anthropologischen  Gesellschaft :  Mittheilungen,  Band  vii.-ix.  1-6,  1877 
-1879 
Wiesbaden — Verein  fur  Naturkunde:  Jahrbiicher,  Jahr.  xxix.  und  xxx., 

1876-7. 
Wurzburg — Physikalisch-medicinische  Gesellschaft :  Verhandlungen,  xi. 

-xiii.  Band,  3-4  Heft,  1877-9. 
Emden — Naturforschende  Gesellschaft :  26  Jahresbericht,  1876;  27jahre6- 

bericht  fiir  1877. 
Hermannntadt  —  biebenburgischen  Verein  fiir  Naturwissenschaften  :  Ver- 
handlungen, xxviii.-xxix.  Jahrg.  1879. 

Linz — Vaterlandische  Museum  Francisco-Carolinum  :  35-36  Bericht,  1878. 

Briinn — Naturforschende  Verein  :  Verhandlungen,  xv.  Band,  2  Heft,  1876; 
xvi.  Band,  1877. 

Mecklenburg  {Neubrandenburg) — Verein  der  FreundederNaturgeschich- 
te:  Archiv,  31  Jahrg.  1877;  32  Jahrg.  1879. 

Marburg — Gesellschaft  ziir  Beforderung  der  gesammten  Naturwissen- 
schaften :  Zitzungsberichte,  1876-77 ;  Schriften,  Band  xi. ;  Abhand- 
lungen  1  (Hess),  2  (Miiller),  3  (Speck). 

3fa««^«/»i  — Verein  fiir  Naturkunde:  Jahresbericht,  xvi. -xix.  1870-76. 

Gratz — Naturw.  Verein  fiir  Steiermark  :  Mittheilungen,  Jahrg.  1877  u.  '78. 

Passau — Naturhistorische  Verein  :  xi.  Berichte,  1875-77. 

Offenbach-am-M. — Offenbacher  Verein  ftir  Naturkunde  :  Berichte,  15-18, 
1876-7. 

Pestk — Royal  Hungarian  Society  of  Sciences :  Almanach  1876-7-8;  A 
Dunai  Trachytesoport,  Dr.  Koch,  Antal,  1877;  Literarische  Beuchte 
aus  Hungarn,  von  Paul  Hunfalvy,  i  Band,  4  Heft,  1877;  Repertorium, 
i.  1876;  Koslemenyck,  xi.-xiii.  Kotet,  1873-6;  Ertekezesek,  vi.  Kotet, 
7-12,  1875;  1-2,  1877;  v.  Kotet,  i-io;  iv.  Kotet,  5-8;  vii.  Kotet,  1-16, 
1876;  viii.  Kotet,  1-7,  1877 ; — Icones  Selectse  iv. :  Hymen omycetum 
Hungariae ;  Elettani  Intezetenek  Leirdsa,  J.  Jeno ;  Az  Agy  Tyioddse, 
irta  G^za,  1877  J  Deak  Terenez,  irta  L.  Jozsef,  1876;  Polymicroscop,  L. 
Jozsef ;  Cranioscopea,  irta  L.  Jozsef,  i87f). 
Royal  Institut  G^ologique  de  Hongrie :  Mittheilungen,  iv.  2-3,  1878; 
v.  1-2;  vi.  I. 

Trieste — Societk  Adriatica  di  Scienze  Natural! :  Bollettino  iii.  3,  1878;  iv. 
1878;  V.  1-2,  1879. 

Bamberg — Naturforschende  Gesellschaft :  I.  Bericht,  2  Lief.  1877. 

Kb'nigsburg — K.  physikalisch-okonomische  Gesellschaft:  Schriften,  xvii. 
-xviii.  Jahrg.  1876-7. 

Erfurt — K.  Akad.  gemeiniitziger  Wissenschaften  :  Jahrbiicher,  neue  folge, 
Heft  viii.-ix.  1877. 

Hanover — Naturhistorische  Gesellschaft :  25-27  Jahresbericht,  1874-78. 

Bistritz — Siebenbiirgen  Gewerbeschule  :  iv.-v.  Jahresbericht,  1878-79. 

2)armstadt—yeTein  fiir  Erdkunde  :  Notizblatt,  xvi.  Heft,  1877 ;  xvii.  Heft, 
1878. 
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Luneburg — Naturw.  Verein  fiir  das  FUrstentum  Liineburg:  Jahrschefte, 
vii.  1874-78. 

Munster — Westfalischen  Provincial- Verein  fllr  Wissenschafl  u.  Kunst:  vi. 
-vii.  Jahresbericht  pro  1877-78. 

-E/3«r/^/^— Naturwissenschaftliche  Verein  :  Jahresberichtei  5  Heft,  1878. 

Chemnitz — Naturwissensi  I  aftliche  Gesellschaft :  vi.  Bericht,  1877. 

Heidelberg — Naturhistorische-medicinische  Verein:  Verhandlungen,  ii. 
Band,  2-4  Heft,  1878-9. 

Kiel  (^Schleswig  Hohtein) — Naturwissenschaftliche  Verein:  Schriften» 
Band  iii.  Heft  i,  1878. 

Karlsruhe  —  Naturwissenschaftliche  Verein  :  Programm  der  Polytech- 
nischen  Schule  zu  Carlsfuhe,  1878-9. 

^ase^— Naturforchende  Gesellschaft :  Verhandlungen,  vi.  Theil,  1-4  Heft, 
1875-78. 

Bern — Algemeine  Schweitzerische  Gesellschaft  die  gesammten  Naturwis- 
senschaften:   Verhandlungen,  1872-3;   Schafhausen,  1874;    Actes,  k 
Bexpom,  1877;  Lausanne,  1878. 
Naturforchende  Gesellschaft :   Mittheilungen,  Jahre  1876,  No.  906-922, 
Bern  1877 ;  Jahre  1877,  No.  923-936,  Bern  1878. 

Neuchatel — Soci^t^  des  Sciences  Naturelles:  Bulletin,  T.  xi.  1-2  cahier, 
1877-8. 

Z«r«c>i— Naturforschende  Gesellschaft :  Vierteljahreschrift,  xxi.  Jahrg.  i- 
4  Heft;  xxii.  Jahrg.  1-4  Heft,  1877. 
Erdgenosche  Polytechnische  Schule :  Programm  1877-8  u.  1878-0. 

St.  Gtf///V«— Naturwissenschaftliche  Verein  :   Berichte,  1S75-6  u.  1076-7. 

Geneva— -\n%WXM\.  National  Genevois :  Bulletin  xxii.  1877. 

Chur — Naturforschende  Gesellschaft  Graubrundens:  Jahresberichte,  xviii. 
-xxi.  Jahrg.  1873-4  zu  1876-7  ;  Beitrage  zur  Kentniss  der  Umgebungen 
von  Chur,  1874. 

Lausanne — Soci^t^  Vaudoise  des  Sciences  Naturelles  :  Bulletin,  xv.  1878; 
xvi.  81-82,  1879. 

Bruxelles — Academic  Royale  des  Sciences,  des  Lettres  et  des  Beaux- Arts : 
Bulletin,  T.  xli.-xliv.  1876-7;  Commission  Royale  d'Histoire — Voya- 
ges des  Souverains  des  Pays-Bas,  par  M.  Gachard,  T.  i.-ii.  4to,  1876 
-77;  Documents  Inddits,  T.  ii.  &  iv.  1877;  Am^ricaine,  1877-78  (two 
copies)  ;  Bulletin  de  la  F^d^ration  des  Socidtes  d'Horticulture  de  Bel- 
gique,  1860-76  (14  vols.) 
Society  Entomologique  de  Belgique  :  Comptes  Rendus,  No.  45-59,  1877 
-78;  Annales,  T.  xx.-xxi.  1877-8. 

Society  Malacologiques  de  Belgique:   Annales,  T.  ix.  1874,  T.  xi.  1876; 
Proc^s-verbaux,  T.  vi.  1877,  T.  vii.  1878;  Quelques  Conseils  aux  Chas- 
seurs d'Insectes,  par  A.  Prudhomme  de  Borre. 
Soci^t^  Royale  de  Botanique  de  Belgique  :   Bulletin,  T.  i.-xv.  1862-1876, 

8vo. 
L'Observatoire   Royal  de  Bruxelles :  Annales  M^t^orologiques,  1874-5 
-6,  4to. 

JLiige — Society  G^ologique  de  Belgique  :  Annales,  T.  ii.-iii.  1875-6. 

Louvain — L'Universit^  Catholique  de  Louvain  :  Annuaire.  1878-9;  The- 
ses; Soc.  Litteraires,  Mdmoires,  xii. 

Bordeaux — Soci^t^  des  Sciences  Physiques  et  Naturelles  :  Memoires,  T.  2, 
1878;  T.  iii.  1-2,  1878-9. 
Society  Linn^enne  :  Actes,  xxxi.  et  Atlas,  1877;  xxxii.  1878;  xxxiii.  1-2, 

1879. 
Academic   Nationale   des   Sciences,  Belles-lettres  et  Arts  de  Bordeaux  : 
Actes,  1874-78;  36«-40«  annde,  iii.  series,  8vo;   Table  Historique  et 
m^thodique  (1812-75),  Documents  historiques  et  Manuscrits  de  TAn- 
cienne  Academic  (1712-93). 

Metz — Academic  Imp^riale  de  Metz  :  Mdmoires,  Ivii.  annee  1875-6;  (Iviii.) 
6«  ann^e,  1878. 
Verein  ftir  Erdkunde  zu  Metz  :  i.  Jahresbericht  pro  1878,  Metz,  1879. 


Caen — Acad^mie  Nationale  des  Sciences,  Artes  et  Belles-lettres  de  Caen  : 
M^moires,  1877,  '7^  et  '79. 
Soci^t^  Linn^enne  de  Normandy :  Bulletin,  2®  s6rie,  T.  4-7,  1870-3. 

Pari8—Soci6t6  d*Anthropologie  de  Paris :   Bulletin,   T.  xii.  3-4,  1877,   3« 
,  s^rie,  T.  i.  1-4,  1878;  T.  ii.  1-2,  1879. 

Ecole  Polytechnique :  Journal,  T.  i.-xxviii.  (45ecahier),  Paris,  4to.  1878 
(complete  series). 

Cherbourg' — Soci6t6  Imperiale  des  Sciences  Naturelles :  M^moires,  T.  xx. 
1876-7. 

Nancy — Soci6t6  des  Sciences  de  Nancy:  Bulletin,  s^rie  2,  T.  iii.  fasc  7, 
1877 ;  T.  iv.  fasc.  8-9,  1878. 

Lunembourg — L'Institut  Royal  Grand-Ducal  de  Luxembourg :  Publica- 
tions, T.  xvi.  1877. 

Montfellier — Academic  des  Sciences  et  Lettres  de  Montpellier :  Mdmoires, 
T.  ix.  I,  1876;  M^moires  de  la  Section  de  Medicine,  T.  v.  i,  1872-6. 

Lyons — Academic  Imp.  des  Sciences,  Belles-lettres  et  Arts  :  M^moires,  T. 
xxi.  1875-6;  xxii.  1876-7,  des  Sciences;  T.  xvii.  1876-7,  des  Lettres. 
Soci^t^  des  Etudes  Scientifiques  de  Lyon  :  Bulletin,  T.  iii.-iv.  187/-78; 
R^glement  de  la  Soci^te,  1878;  Sur  certaines  relations  entre  les  Plantes 
et  les  Insectes,  par  Sir  John  Lubbock,  F.R.S.,  etc.,  traduite  par  F61ix 
Chassagnieux,  Lyon,  1878. 

Aunerre — Soci^t^  des  Sciences  historiques  et  naturelles  de  L*Yonne :  Bul- 
letin, T.  xxxi.  1877 ;  xxxii.  ann^e  1878. 

Bologna — Accademia  delle  Scienze  dell'  Istituto  di  Bologna:  Memorie,  T. 
vii.  1-4;  T.  viii.  1877;  T.  ix.  1-2,  1878;  Rendiconto.  1876-7, 1877-8. 

Milan — R.  Istituto  Lombardo  di  Scienze,  Lettere  ed  Arti :   Memorie,  vol. 
xiii.  1877;  xiv.  I,  1878.     Rendiconti.  vol.  ix.  1876;  vol.  x.  1877. 
Societk  Italiana  de  Scienze  Naturale  :  Atti,  T.  xix.  1-3,  1876-7. 

Naples — Accademia  delle  Scienze  Fisiche  e  Matematiche :  Atti,  vol.  vi. 
1875;  Rendiconti,  anno  xii.,  xiii.  e  xiv. 

Modena — R.  Accademia  di  Scienze,  Lettere  ed   Arti*   Memorie,  T.  xvii 

4to,  1877. 
Venice — R.  Istituto  Veneto  di  Scienze,  Lettere  ed  Arti :   T.  ii.  i-io,    1875 

-76;  T.  iii.  1-7,  1876-7. 

Florence — R.  Comitato  Geologico  d'ltalia:   Bollettino,  vol.  vii.  1876;  vol. 
viii.  1-2,  1877. 
Biblioteca  Nationale  di  Firenze :   Publicazioni   del  R.  Istituto  di  Studi 
Superiori,  vol.  i-ii,  1875-7. 

Pisa — Societk  Toscana  di  Scienze  Naturale:  Atti,  vol.  iii.  1877-8;  vol.  iv. 
I,  1879;  Processi  Verbali,  1878-9,  Luglio. 

Madrid — Sociedad  Espanola  de  Historia  Natural :  Circular  de  los  Funda- 
tores,  Reglamentos,  6  tndice  de  Pub.,  vols,  i.-vi.  1872-7. 
Observatorio  de  Madrid:  Anuario,  1877  y  1878;   ano  xvii.   1879;  Obser- 
vaciones  Meteroldgicas,  1874-75  (4  vols.) 

Lisbon — Accademia  Real  das  Sciencias :  Memorias,  classe  de  Sciencias 
naturaes,  T.  v.  pt.  i;  classe  de  Bellas  Lettras.  T.  iv.  pts,  1-2.  4to; 
Historia  da  India,  Decada  13,  pt.  1-2,  1876,  4to;  Subsidios  para  a 
Historia  da  India  Portugueza,  T.  v.  4to.  1868;  Historia  dos  Estableci- 
mientos  e  Artisticos  de  Portugal,  T.  i.-vi.  1871-76;  Ovidio  e  Castilho 
OS  Fastos  Poema  cum  amplos  commentarios,  T.  i.  pt.  1-2,  1862 ;  T.  ii. 
pt.  1-2.  1862;  T.  iii.  pt.  1-2,  1862,  8vo;  Conferencias,  1-3,  1877,  8vo; 
Sess^o  Publica  12  Dec.  1875.  15  Maio  1877;  Portugaliae  Monumenta 
Historia  (Leyes,  Index),  Diplomata,  T.  i.  fasc.  4;  Journal  das  Scien- 
cias Mathematicas,  T.  4-5;  Lendas  da  India,  T.  1-4;  Lassa-Chemica; 
Agricola-Botanica;  Apontamentos  para  o  estudo  da  Flora  Portugue- 
za, pelo  Conde  de  Ficalho;  Jornal,  xxiii.  Aug.  1878. 
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Edinburgh — Royal  Scottish  Society  of  Arts :  Transactions,  vol.  ix.  pt.  5, 
1878;  vol.  X.  pt   I,  1878. 

Glasgow — Geological  Society  of  Glasgow:  Transactions,  vol.  v.  pt.  2,  '77. 
Philosophical  Society  of  Glasgow :  Froc.  ix.  i ;  x.  2,  1878. 
Natural  History  Society :  Proc.  vol.  iii.  pt.  2,  1877 ;  pt.  3,  1878. 
L€eds — Philosophical  and  Literary  Society :  The  Worth  of  Life — An  Ad- 
dress at  the  58th  Session  of  the  Leeds  Phil.  &  Lit.  Soc,  23  Oct  1877, 
by  William  Lord,  Archbishop  of  York,  London,  1877;  S^th  Ann.  Re- 
port, 1877-8;  59th  Ann.  Report,  1878-9. 
Geol.  &  Polytechnic  Soc.  of  W.  Riding  of  Yorkshire:   Proc,  N.  S.,  pt, 
iv.  1877;  vol.  vii.  pt.  I,  1878. 

London — Royal  Microscopical  Society :  Journal,  vol.  ii.  No.  7,  1879;  No. 

7  a,  Dec.  1879. 
Entomological  Society:  Transactions  for  1877  &  1878. 
Royal  Geographical  Society:   Proc.  vol.  xxii.  1878;   Pros,  and  Monthly 

Record,  vol.  i.  Nos.  i-ii,  1879. 
Royal  Society:  Proc,  vol.  xxv.  Nos.  175-196,  1877-79. 
Nature:  a  Weekly  Illustrated  Journal  of  Science,  Nos.  425-528,  1878-9. 
Quarterly  Journal  of  Conchology :  vol.  i.  No.  11-15,  1877-8. 
The  Geological  Record :   For  1874,  8vo,  London,  1875 ;   for  1875,  8vo, 

London,  1877 ;  for  1876,  London,  1878. 

Melbourne — Royal  Society  of  Victoria :  Trans,  and  Proc,  vols.  xiii.  &  xiv. 
1878. 

Sydney — Royal  Society  of  New  South  Wales:  Journal  and  Proc,  vol.  x. 
-xi.  1876-7;  Trans,  of  the  Philosophical  Society,  1862-3,  Sydney,  1866; 
Railways  of  N.  S.  Wales — Report  1872-5,  by  John  Rae,  A.M.,  Com*r; 
Climate  of  N.  S.  Wales,  by  H.  C  Russell,  B.A.,  F.R.A.S.,  &c, 
1877 »  Progress  and  Resources  of  N.  S.  Wales,  by  Charles  Robinson, 
Esq.,  1876;  Ann.  Report  of  the  Department  of  Mines  of  N.  S.  Wales 
for  1876;  Sedimentary  Formations,  by  Rev.  W.  B.  Clarke.  M.A,, 
F.R.S.,  &c.,  Sydney,  1878;  Railways  of  N.  S.  Wales,  by  John  Rae, 
A.M.,  London,  1877;  Ann.  Report  of  Department  of  Mines  for  1877. 

Adelaide  (S.  Australia)  —  Philosophical   Society:   Trans,  and  Proc.  for 

1877-78. 
Batavia  {^ava)  —  Magnetisch   en   Meteorologisch   Observatorium  :    Bij- 
drage  tot  de  Kermis  der  Weersgesteldheid   tot  Kuste  van  Atjeh  door 
Dr.  P.  A.  Bergsma  en  L.  B.  Overbeek,  Batavia,  1877. 
Mexico — Sociedad  de  Geografia  y  Estadistica :   Boletin,  T.  iv.  Nos.  1-5, 
1878-9. 
Sociedad  Mcxicana  de  Historia  Natural :   La  Naturaleza,  T.  iii.  20-21 ; 

T.  iv.  1-15,  1878. 
Ministerio  de  Fomento  de  la  RepCiblica  Mexicana :   Boletin,  Dec  1-18, 
1879.  ^^^  Nov.  13,  1879;   Anales,  T.  ii.-iii.  Nov. -Dec  1877,    Mexico, 
1878;   Revista  Meteorol.  mensual,  Enero  de  187S;    Mexican  Contribu- 
tions to  Malacology,   by  M.  Bdrcena,  V.  Reyes,  and  M.  Perez,  1878; 
Revista  Meteorol.  mensual,  Junio  de  1878. 
Museo  Nacional  de  Mexico:  Anales,  T.  i.  2-4,  1878;  ^-6,  1879. 
La  Sociedad  "Andres  del  Rio" :  Boletin,  T.  i.  No.  2,  1878. 
JSuenos  Aires  —  Soc\edsLd  Cientifica  Argentina :   Anales,  T.  vi.  1-6,  1878; 

T.  vii.  entrega  5,  1879. 
Caracas — Gaceta  Cientifica  de  Venezuela  :  T.  ii.  1-14,  1877-8. 
Boston  —  Amer.  Acad,  of  Arts  and  Sciences:  Proc,  vol.  xiii.,   pts.  2  &  3, 
1878;  Proc,  new  series,  vol.  vi.  1879. 
Boston  Society  of  Natural  History:  Proc,  vol.  xix.  1878;  xx.  pts.  i  &  2, 
1879;    Memoirs,  ii.   pt.  iv.  6,  1878;   iii.  pt.  i.  No.  3,  1879:   Paleozoic 
Cockroaches,  by  Samuel  S.  Scudder;  No.  i,  On  Distoma  CrassicoUe, 
&c.,  by  Charles  S.  Minot,  1878. 
Massachusetts   Horticultural  Society :   Trans,  for  1877,   pt.  ii.,  Boston, 
1878;  Trans.,  pt.  i-ii.  1878;  pt.  i.  1879;  Schedule  of  Prizes,  1879. 
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Cambridge — Museum  of  Comparative  Zo&Iogy:  Memoirs,  vol.  ii.  No.  2 — 
Hydroida,  by  George  T.  Allman,  ll.d.,  f.r.s.,  &c.,  1877;  vol.  vi.  No. 
2 — Fossil  Plants  of  Sierra  Nevada,  by  Leo  Lesquereux,  1878 ;  Letter 
No.  I.  of  Alex.  Agassiz  to  C.  P.  Patterson,  Sup*t  U.  S.  Coast  Survey, 
on  the  Dredging  Operations  of  the  Steamer  **  Blake,'*  1878;  Mems., 
vol.  vi.  No.  I — The  Auriferous  Gravels  of  the  Sierra  Nevada  of  Cali- 
fornia, by  J.D.Whitney,  4to,  1879;  Bulletin,  vol.  v.,  2-3  —  On  the 
presence  of  Demodtx  folliculorum  in  the  skin  of  the  Ox,  by  Walter 
Faxon — The  Richmond  Boulder  Trains,  by  E.  R.  Benton,  1878 ;  Bull. 
V.  7 —  OphiurtdcB  and  Astrophytidce  of  the  **Challenger"  Expedition, 
by  Theodore  Lyman,  pt.  i. ;  Ann.  Rep*t  of  the  Curator,  1877-8;  Bull. 
V.  8-9 — Report  on  Hydroida  of  Dredgiilg  Operations  of  Steamer 
**Blake,"  by  S.  F.  Clarke,  1879;  Bull,  ix-14, 1879,  ^'^^  15  — Develope- 
ment  of  Palasmonetes  vulgaris^  by  Walter  Faxon,  1879. 

Peabody  Museum  of  Archaeology  and  Ethnology :   nth  Annual  Report, 

vol.  ii.  No.  2,  1878. 
Nuttall  Ornithological  Club :  Bull.  vol.  iii.  Nos.  1-3,  1878. 
Psyche  —  Organ  of  the  Cambridge  Entomological  Club:   Vol.  ii.  Nos. 

39-64,  1877-9. 

Worcester — Amer.  Antiquarian  Society:  Proc.  Nos.  70-73,  1878-9. 

Philadelphia — Academy  of  Natural  Sciences  :  Journal,  vol.  viii.  pt.  3,  4to, 

1877;  Proc,  pt.  3,  1877;  Proc,  pts.  1-3,  1878;  pts.  i  &  2,  1879. 
American  Philosophical  Society:   Proc,  vol.  xvii.  No.  ico,  1877;   No. 

loi,  1878;    No.  102,  1878;  No.  103,  1879;   List  of  Surviving  Members 

(2  copies)  ;  Catalogue  of  Library,  pt.  3,  1878., 
American  Pharmaceutical  Association  :   25th  and  26th  Ann.  Reports  of 

Proc.  1878. 
Journal  of  Pharmacy :  Vol.  viii.  Nos.  8-12;  vol.  ix.  Nos.  1-12.  1879. 

Washington  —  Smithsonian  Institution :  Smithsonian  Report  for  1877  ♦ 
Miscellaneous  Collections,  vols,  xiii.,  xiv.  &  xv. ;  The  Smithsonian 
Institution — Documents  relating  to  its  Origin  and  History,  by  Wm. 
J.  Rhees,  Washington,  1879;  List  of  Publications,  1879;  The  Palen- 
qu^  Tablet  in  the  U.  S.  National  Museum,  by  Charles  Rau,  4to,  Wash- 
ington, 1879. 
U.  S.  Naval  and  Astronomical  Observatory  :  Instructions  for  observing 
the  Transit  of  Mercury,  1878;  Researches  on  the  Motions  of  the  Moon, 
by  Simon  Newcomb,  pt.  i.  4to,  1878;  Instructions  for  observing  the 
total  Solar  Eclipse,  June  29,  1878;  Astron.  &  Meteorol.  Observations 
for  1875  (vol.  xxii.),  1878. 

Chief  of  Engineers*  U.  S.  Army :  Ann.  Report,  Pt.  i.  &  ii.  for  1877;  Pts. 
1-3,  for  1878;  U.  S.  Geographical  Surveys  of  the  Territories  W.  of  the 
looth  Meridian,  by  Lieut.  Geo.  M.  Wheeler,  U.S.  Engrs.,  vol.  ii.,  and 
vol.  vi.,  Botany.  4to,  1878;  Astronomy  and  Barometric  Hypsometry, 
4to,  1877.  United  States  Exploring  Expedition  on  40th  Parallel — Sys- 
tematic Geology,  by  Clarence  King,  U.  S.  Geologist,  vol.  i.  4to,  with 
Plates,  1878;  Ann.  Report  by  E.  H.  Ruffner,  ist  Lieut.  Engrs.  U.S.A.; 
On  the  Use  of  the  Barometer,  by  Lieut.-Col.  R.  S.  Williamson,  U.S.A., 
1878;  Reports  on  Specimens  from  Borings,  in  1874,  between  the  Mis- 
souri River  and  Lake  Borgne,  by  Prof.  E.  W.  Hilgard  and  Dr.  F.  V. 
Hopkins.  1878;  No.  15  (Appx.),  Practical  Tables  of  Meteorology  and 
Hypsometry,  &c.,  by  Maj.  R.S.  Williamson,  4to,  1868;  Use  of  Barom- 
eter, Pts.  I  &  2,  by  Maj.  R.  S.  Williamson,  U.  S.  Engrs.,  4to,  1868. 

Bureau  of  Education  :  Circulars  of  Information,  1-2,  1877,  &  No.  i,  1878; 
History  of  Medical  Education  and  Medical  Institutions,  by  N.  S.  Da- 
vis, A.M.,  M.D.,  from  1776-1876,  Washington,  1877;  Special  Report  on 
Medical  Education  and  Instruments,  by  N.  S.  Davis,  m.  d.,  1877; 
Reports  of  Comm*rs  of  Educ^ation  for  1876  and  1877 ;  General  Index 
to  Agricultural  Reports,  1837-61  and  1862-76,  Washington,  1879. 


U.  S.  Geological  and  Geographical  Surveys :  Bulletin,  vol.  iv.  No8.  1-4^ 
1878;  Descriptive  Catalogue  of  Photoeraphs  of  N.  American  Indians, 
by  W  H.  Jackson,  1877;  U.  S.  Greol.  &  Geograph.  Surveys;  vol.  iii., 
North  American  Ethnology,  1877;  vol.  vii.,  Tertiary  Flora,  by  Leo 
Lesquereux,  1878;  vol.  iv.,  Ornithology  and  Palaeontology,  1877;  ^^~ 
nual  Report  of  the  Entomological  Commission,  1877 ;  Palaeontology 
of  the  Black  Hills,  by  R.  P.  Whitefield,  1877;  Field  Work  in  the  Ter- 
ritories in  1877;  Bibliography  of  N.American  Palaeontology,  by  C.  A. 
White,  M.D.,  and  A.  Nicholson,  m.d.,  1878;  Mineralogy  of  Nevada,  by 
W.  H.  Hoffman,  m.d.,  1878;  Atlas  of  Colorado,  by  Dr.  F.  V.  Hayden, 
U.  S.  Geologist,  1878;  The  Birds  of  Colorado,  by  Elliot  Coues  (Mis. 
Pubs.  xi.  1878);  Bulletin  of  National  Museum,  No.  12,  1878;  Prelimi- 
nary Report  of  Field  Work,  by  Dr.  F.  V.  Hayden,  1878 ;  Catalogue  of 
Publications,  1879;  Jura-Trias  Section  of  S.  Idaho  and  W.  Wyoming, 
by  A.  C.  Peale,  m.d.,  1879;  Bibliography  of  N.American  Invertebrate 
Palaeontology,  by  C.  A.  White,  .m.d.,  and  H.  A.Nicholson,  1879; 
Drainage  Map  of  Wyoming,  Idaho,  and  Utah,  by  A.  D.  Wilson,  1879; 
Maps  of  parts  of  Wyoming,  Idaho,  and  Utah,  and  of  the  National  Park 
on  the  Yellowstone  River,  1879. 
San  jFrancisco — California  Academy  of  Sciences  :  Proc,  vol.  vi.  1875 ;  vol. 
vii.  Pt.  I,  1876. 

Albany — New  York  State  Library:  Reports  of  Trustees  for  1875-6-7  &  *8; 
27th,  29th  &  30th  Annual  Reports  of  the  New  York  State  Museum  of 
Natural  History,  1875-79^  University  Convocation,  1875-6  &  '7. 

New  Tork — New  York  Academy  of  Sciences:  Annals,  vol.  i.  Nos.  1-4, 
1877;  vol.  xi.  9-12,  1876;  Nos.  5,  6,  7  &  8,  1878. 

Amer.  Greographical  Society:  Journal,  vols,  vii.,  viii.  &  ix.  1875-9;  Bul- 
letin, No.  5,  1877 ;  Nos.  1-6,  1878;  Annual  Address  of  the  President 
on  the  early  history  of  Cartography,  N.York,  1S79. 

American  Journal  of  Otology :  Vol.  1.  Nos.  1-4,  1879. 

New  Haven  — The  Connecticut  Academy  of  Sciences  :   Transactions,  vol. 
iii.  Pt.  I,  1877;  Pt-  2,  1878. 
Amer.  Journal  of  Science :  Nos.  85-108. 

Salem — Essex  Institute:    Bulletin,  ix.  10-12,  1877;  x.  1-12,  1878;  xi.  1-9,^ 

1879. 
Madison — State  Historical  Society  of  Wisconsin  :  24th  Ann.  Report,  1878; 

25th  Ann.  Report,  1879. 
Wisconsin  Academy  of  Sciences,  Arts  and  Belles-Lettres  :  Transactions, 

vol.  iv.  1876-7. 
3fi7wa«>t/e— Naturhistorischen  Verein  :  Jahresbericht  fiir  1877-8  &  '78-9. 

Minneapolis — Minnesota  Academy  of  Natural  Sciences:  Bulletin  for  1877. 

Baltimore  —  Peabody  Institute  :    nth  Ann.  Report  of  Provost  to  Trustees 
for  1878;   I2th  Ann.  Report    1879. 
American  Chemical  Journal :  Vol.  i.  Nos.  1-4,  1879. 

Chicago  —  Academy  of  Natural  Sciences:   President's  Ann.  Address  for 
1878,  with  Reports  of  the  Secretary  and  Treasurer. 
American  Antiquarian :  Vol.  ii.  No.  i,  1879. 

Chicago  Public  Library:  6th  Ann.  Report  of  Board  of  Trustees,  1878. 
Historical   Society :    Father   Marquette   at  Mackinaw  and  Chicago,  by 
Henry  H.  Hurlbut,  Chicago,  18)8. 
Davenport — Academy  of  Natural  Sciences  :  Proc,  vol.  ii.  pt.  i,  1877. 

Cincinnati — Society  of  Natural  History:  Journal,  vol.  i.  1878-9;  vol.  ii. 
No.  i.  1879. 

Topeka — Kansas  Academy  of  Science :  Transactions,  vols,  i.-iv.  1873-78 ; 
Birds  of  Kansas,  by  Prof.  J.  H.  Snow,  1875. 

San  Diego — Society  of  Natural  History :  Charter,  Constitution,  and  By- 
laws, 1878. 
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Mon/reai—NAturtil  History  Society:  Canadian  Naturalist,  vol.  viii.  6-8; 
vol.  ix.  1-3,  1879. 
Geological  Survey  of  Canada ;  Report  of  Progress  for  1875-6  &  1876-7 ; 
Me^ozoic  Fossils,  vol.  i.  pt.  i,  1876,  &  pt.  2,  1879,  by  J.  F.  Whiteaves, 
F.G.s. ;  Map  of  Coal  Fields  on  Vancouver  and  adjacent  Islands,  by 
James  Richardson,  1876-7  :  Report  of  Progress  for  1877-8,  with  Maps, 
Montreal,  1879. 

Toronto— CKUSidiAn   Institute:   Canadian  Journal,   vol.  xv.  No.  8,  1878; 
New  Series,  vol.  i.  pt,  i,  1879. 

Quebec — Literary  and  Historical  Society :  Transactions,  1876-7  &  1878. 


Donations  received  in  1878-9. 


Ohio  Centennial  Report  to  the  General  Assembly,  1877. 

Programm  der  Polytechnische  Schule  zu  Carlsruhe,  1877-8. 

Netherland  Society  for  the  Promotion  of  Industry,  Harlem,  1876. 

A  Review  of  the  Commercial,  Financial  and  Mining  Interests  of  the  State 
of  California,  San  Francisco,  1877. 

Geologie  von  Oberschlesien  von  Dr.  Ferd.  Roemer,  and  Atlas  of  Plates, 
Breslau,  \%*]0—frotn  the  Author, 

Genealogical  Sketch  of  the  Family  of  Field,  by  Osgood  Field,  London^ 
iSf^i—from  Baron  K,  Field, 

Des  Paratonn^res  (Description  des  Paratonn^res  ^tablis  sur  THdtel  de 
Ville  de  Bruxelles  en  1865),  Bruxelles,  iS^T^—from  the  City  of  BrU' 
nelles, 

Delia  Liberta  ed  Equalianza  dei  Culti :  Inter|>retazione  giuridica  del  Dot- 
tore  Roberto  Boldu,  Firenze,  1877;  RazioneeFede  nel  Moto  Sociale — 
Studi  del  Dr.  Roberto  Boldu.  Firenze,  1878,— /reim  the  Author. 

Bernard  Quaritch's  Catalogues,  London,  Nos.  312-330,  1878-9,— yrc^m  the 
Publisher. 

C^phalapodes  :   Etudes  g^n^rales  extraits  du  Syst^me  Silurien  du  centre 
de  Boheme,  par  Joachim  Barrande  (u  copies),  vol.  ii.  texte  5,  1877, — 
from  the  Author, 

Chemical  and  Geological  Essays,  by  Thomas  Sterry  Hunt,  ll.d.,  f.r.s., 
&c.,  2d  ed.,  Salem,  iSyS,— from  the  Author, 

Report  and  Catalogve  of  the  Missouri  State  University  for  1876-7. 

Ann.  Report  of  Explor.  and  Surveys  in  the  Department  of  Missouri,  by 
E.  H.  RufFner,  ist  Lieut.  Engrs.  U.S.A.  (App.  R.R.)  i^Tj^—from  the 
Reading  Society  of  Natural  Sciences. 

Quelques  Nombres  caracteristiques  relative  a  la  Temperature  de  Bru- 
xelles, par  de  M.  Em.  Quetelet;  Les  Pers^ides  en  1874;  Quelques 
R^marques  k  propos  de  I'Hiver  de  1876-7 ;  M^moire  sur  la  Tempera- 
ture de  TAir  k  Bruxelles,  1843-72,  par  Em.  Quetelet, — from  the 
Author. 

Recherches  sur  les  Animaux  Fossiles,  Li^ge,  4to,  1847 ;  deuxi^me  partie, 
Bruxelles,  4to,  1873 ;  Recherches  sur  les  Fossiles  Pal^ozo'iques  de  la 
Nouvelle-Gaul  de  Sud  (Australie),  Texte  et  Atlas  1876,  et  1876-7 ; 
Notice  snr  une  Nouvelle  Esp^ce  de  Davidsonia^  Li^ge,  1855 »  Notice 
sur  quelques  Fossiles  dans  le  syst^me  Godinnien  de  A.  Dumonty 
Li^ge,  1876;  Fossiles  du  Spitzberg;  Notice  sur  F.J.  Cantrine — par 
L.  G.  De  Koninck,  d.m.,— y"f<>»f  the  Author. 

Review  of  Meteorology  of  Monticello,  Iowa,  by  M.  M.  Moulton,  1877, — 
from  the  Author. 
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Sixth  Ann.  Report  of  the  ZoSlogical  Society  of  Philad.,  iS'jS^—Jrom  the 

Society. 
Twenty-ninth  Ann.  Announcement  of  the  Woman's  Medical  College  of 

Philad.,  1878-9. 
Correspondenzblatt  der  Afrikanischer  GeselUchaft.  Dresden.  No.  30,  '78. 
Circular  of  the  Kentucky    Military  Institute   for  1878,  Frankfort,  Ky., — 

from  the  Superintendent. 
La  Nouvelle  Soci^t^  Indo-Chinoise,  Paris,  1878,-- :/r<>»f  the  Editor. 
Catalogue  of  St   Louis  University,  1877-8, — from  the  University. 
Palaeontologist,  Nos.  i.  2  &  3,  by  U.  P.  James,  Cincinnati.  O.,  1878. 
Descripcion  de  una  Nueva  Planta  Mexicana,  por  Mariano  Bircena,  Mex- 
ico, i%*jS,—from  the  Author. 
Ancient  Pueblos  of  the  San  Juan,  1878,  by  E.  A.  Barber. 
Report  of  Committee  on  the  Metric  System,  1878. 
2d  Ann.  Report  of  the  Iowa  Weather  Service,  by  Prof.  G.  Hinrichs,  1878, 

-—from  the  Author. 
Lewis  Brooks  Museum  :  Man's  Age  in  the  World,   by  Jas.  C.  Southall, 

A.M.,  LL.D.,  Richmond,  1878, — from  the  Author* 
M^moire  Explicatif  pour  les  Cartes  et  Diagrammes  de  A.  Woeikof,  Paris, 

1878. 
Minerals  of  New  South  Wales,  by  A.  Liversidge,  1876;  Disease  of  Sugar 

Cane,  Queensland,  by  Prof.  Liversidge,— ^/reim  the  Author. 
Palseontological  Report  of  the  Princeton  Scientific  Expedition  of  1877. 
American  Antiquarian,  ed.  S.  D.  Peet,  No.  2,  1878.-— '/rom  the  Editor. 
L^9ons  Cliniques  sur  les  Maladies  des  Cceur,  par  Dr.  P.  F.  Da  Costa  Al- 

varenza,  traduit  par  Dr.  E.  Bertherand,  Lisbonne,  1878,  — Jrom  the 

Author. 
Bulletin  of  the  Entomological  Society  of  Brooklyn,  N.  Y.,  No.  6,  1878. 
Mode  of  Combustion   in   the   Blast-Furnace   Hearth,  by  Prof.  John  A. 

Church,  Columbus,  O.,  1878.— from  the  Author. 
Statistical  Sketch  of  South  Australia,  by  Josiah  Boothby,  Esq.,  London, 

1876,— from  the  Author. 
La  Barcenita,    a  mineral  discovered   in  Mexico  by  Mariano  Bdrcena,  by 

Dr.  J.  W.  Mallet,  1878 j— from  the  Author. 
Annuaire  de  Ville-Marie,  T.  i.  liv.  2  et  3,   Montreal,  1878,  — from  Major 

H.  A.  Huguet-Latour. 
6th  Ann.  Report  of  the  Geological  &  Nat.  Hist.  Survey  of  Minnesota  for 

1877,  by  N.  H.  Winchell,  State  Geologist,  1878,— from  the  Author. 
American  Correspondence,  New  York,  No.  31,  1878. 
Pronuba  Tuccasella  (Reilly)  and  the  Habits  of  some  Tineina^   by  V.  T. 

Chambers,  Cincinnati,  i8y8^— from  the  Author. 
Report  of  Committee  of  the  National  Academy  of  Science  on  the  Scien- 
tific Surveys  of  the  U.  S.  Territories,  by  O.  C.  Marsh,  V.  Pres't,  &c., 

1878,— from  the  Author. 
Description  of  New  Palaeozoic  Fossils,  by  J.  S.  Newberry,.  1878^— from 

the  Author. 
The  Astronomical  Register,  vol.  xvii..  No.  193,  187^^— from  the  Editor. 
Annual  Report  of  the  Comptroller  of  the  Currency,  December,  1878. 
30th  Ann.  Report  of  the  Johns  Hopkins  University   for  1878, — from  the 

UnivHrsity. 
Thoughts  on  our  Conceptions  of  Physical  Law,   by  Prof.  Francis  E.  Ni- 

pher,  1878;  Determination  of  the  Rainfall  by  elevated  Gauges,  by  F. 

E.  Nipher,— yV*?!*  the  Author. 
Inscribed  Stone  of  the  Grave  Creek  Mound,  by  M.  E.  Meed,  Hudson,  O., 

\8*]8^— from  the  Author. 
Principal  Characters  of  Amer.  Jurassic  Dinosaurs ;   A  new  Order  of  Ex- 
tinct Reptiles  (Saurodonta),   by  Prof.  O.  C  Marsh,  1879,— :/>'<w»  ^^^ 

Author. 
Letters  and  Notices  of  Dr.  F.  V.  Hayden,  U.  S.  Geologist,  1879. 
L.  B.  Case's  Botanical  Index,  vol.  ii.  No.  i,  \8*i^i—from  the  Author. 
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Notes  on  the  Afkidce  of  the  United  States,  by  C.  V.  Riley  and  J.  Monell, 
\S*jg.—frofn  the  Author, 

The  Physical  History  of  the  Triassic  Formation  of  New  Jersey  and  the 
Connecticut  Valley,  by  Israel  C.  Russell,  1878,— yr<?»i  the  Author. 

Las  Clases  Productoras,  Nos.  52-72,  Guadalajara,  Mexico,  — from  the 
Editor. 

Free  Libraries  and  News  Rooms,  by  J.  D.  Mullins,  London,  1879,— /r^w 
the  Author. 

Report  of  Total  Solar  Eclipse  of  July  29,  1878,  at  Fort  Worth,  Texas,  by 
Leonard  Waldo,  1879,— /rom  ^^*  Author. 

On  some  new  species  of  Hydroid  Zoophytes  from  Australia  and  New 
Zealand,  by  D.  W.Thompson,  Edinburgh,»i879,— /r^^m  the  Author. 

loth  Ann.  Report  of  the  Cleveland  Public  School  Library,  1878. 

Field  and  Forest,  by  Chas.  R.  Dodge,  vols,  i.-iii.  1876-8,— /«rcAa5tf</. 

Catalogue  G^n^ral  de  H.  Georg,  B&le,  1878. 

Entomological  Papers  by  C.  V.  Riley,  Ph.D.,  1879;  The  Silk- Worm— A 
Manual  of  Inbtructions,  by  C  V.  Riley,  1879,— ^/jr^w  ^^^  Author. 

Discurso  dedicado  d  la  memoria  de  P.  Angelo  Secchi,  por  Mariano  Bdr- 
cena,  Mexico,  iZ'j^^—Jrom  the  Author. 

Annuaire  de  Tlnstitution  Ethnographique,  par  Victor  Dumas,  Sec.  adj., 
Paris,  \%i^y-— from  the  Editor. 

II  Calcare  di  Leitha.  etc.,  Roma,  1878;  Delia  Pietro  Lucese  e  di  alcuni 
suoi  Fossili,  1878;  Inclusioni  di  Apatite  nella  Roccia  di  Monte  Cava- 
lero;  Sulla  Psichroite  dei  Lionnesi — del  Prof.  G.  Capellini,  1879, — 
from  the  Author. 

The  Science  Observer,  vol.  ii.  Nor.  6-8,  i^'j^^—from  the  Editor. 

Lcs  Paratonneres,  4th  &  5th,  Notes;  De  TApplication  du  Rhe-^lectrom^- 
tre  aux  Paratonneres  de  T^l^graphes;  Notice  sur  le  Coup  de  Foudre 
de  la  gare  d'Anvers  du  July  10,  1865,  par  M.  Milsens,  Bruxelles, — 
from  the  Author. 

Report  of  the  Nat.  Academy  of  Sciences  and  Letter  of  O.  C.  Marsh,  H. 
of  Rep   Doc.  No.  7,  1879. 

7th  Ann.  Report  of  the  Zoological  Society  of  Philadelphia,  1879. 

Chronological  History  of  Plants :  Man's  Record  of  his  own  Existence 
illustrated  through  their  Names,  Uses  and  Companionship,  by  Chas. 
Pickering,  m  d.,   Boston,  4to,  1879,— -./Jrom  ^^s.  Sarah  S.  Pickering: 

Presidential  Address  on  the  Genesis  of  Worlds  and  Systems;  Partial  Im- 
pact—  Origin  of  the  Visible  Universe,  by  Prof.  A.  W.  Bickerton, 
p.c.s  ,  Christchurch,  New  Zealand,  1879,— ^r<?iw  '^*  Author. 

oth  Ann.  Report  of  the  Metropolitan  Museum  of  Art,  New  York,  1879. 

Report  on  the  Chaco  Cranium,  by  W.J.  Hoffmann,  M.D.,  1879;  Around 
the  World,  New  York,  1879, — from  the  Author. 

Entomologie  Pratique  par  Francois  Quaedvlieg,  Bruxelles,  1875 ;  Quelques 
Plantes  Fossiles,  par  Francois  Crepin,  Gand,  1875;  Fragments  Pal^- 
ontologiques,  par  F.  Crepin,  Bruxelles,  1874;  Diagnoses  de  Cucurbi- 
taires  Nouvelles.  par  Alfred  Cogniaux,  1877,  i-2fasc. ;  Mat^riaux 
pour  servir  a  THistoire  des  Roses,  par  F.  Crepin,  Gand,  1876;  Actes 
du  Congr^s  de  Botanique  Horticole  r^uni  a  Bruxelles  Mai  1876,  par 
Edouard  Morren,  Li^ge.  1877;  Memorial  du  Naturaliste  et  du  Cul- 
tivation, par  MM.  Ed.  Morren  et  Andr^  de  Vos,  Li^ge,  i872,--^rom 
the  Authors. 

Address  delivered  before  the  Royal  Irish  Academy  Nov.  30,  1879,  by  John 
H.  Jellett,  B.D.,  Pres't,  Dublin,  iS'jo,— from  the  Author. 

Catalogue  of  Scientific  Serials,  1633-1876,  by  Samuel  H.  Scudder,  Cam- 
bridge, 1879 — subscription. 

Brazilian  Biographical  Annual,   by  Joaquim  Manoel  de  Macedo,  vol.  iii. 
(5  copies)  8vo,  1876,  Rio  Janeiro;    Mines  and   Mineral  Statistics  of 
N.  S.  Wales,  1875  (5  copies) ;    Mineral  Map  and  General  Statistics  of 
N.  S.  Wales,  1876,  -from  the  Smithsonian  Institution. 
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Estudio  del  Terremoto  del  17  de  Mayo  de  1879,  par  M.  Bdrcena.  M^xicOi 

1879;  Chevetia  Iccotli  and  its  Glucoside,  by  David  Cerna,  m.d.,  Phi- 
ladelphia, lS^g^—from  the  Author, 
Distribution  of  Heat  in  the  Spectra  of  various  sources  of  Radiation,  by 

Wm.  W.  Jacques,  Ph.D.,  1879,— ^r<>»f  ^^^  Author, 
The  American  Bookseller,  1878-^9. " 
The  Hillocks  or  Mound-Formations  of  San  Diego,  Cal.,  by  G.  W.  Barnes* 

M.D.,  1879,— yr<?»f  '^^  Author, 
Report  of  Entomologist,  Department  of  Agriculture,  by  Charles  V.Riley, 

Ph.D.,  Washington,  iS'jQ,—/rom  the  Author, 
Phenol  (carbolic  acid)  :   its  Poisonous  Effects  and  its  Soluble  Sulphates 

as  Antidotes,  by  David  Cerna,  m.d.,  Fh,D.—/rom  the  Author, 
Congressional  Record,  vol.  vi.  &  Appx.  1877 ;  vol.  vii.  &  Pts.  1-5,  1878, 

Washington,  ^to,—-/rom  Charles  M,  Scott, 
Congr^s  International  des  Am^ricanistes,  3^  Sess.,  Bruxelles,  187^;  John 

Wheldon*s  Botanical   Catalogue,  No.  94,  London,  1879, — fi'om  the 

Publisher. 
Topography,  Hypsometric  and  Meteorological   Report  of  the  Princeton 

Scientific  Coll.  Expedition  of  1877,  N.  York,  1879,— ^/r^^iw  '^*  Author, 
Annuaire  de  Ville-Marie  &  SuppPt,  Montreal,  1879 — from  Major  H,  A, 

Huguet'Latour. 
The  Pulpit  and   Popular  Skepticism,   by    Rev.   Phillips  Brooks,    d.d. 

(Princeton  Review),  1879. 
Annual  Address  of  V.  T.  Chambers,  Esq.,  Pres*t  of  the  Cincinnati  Society 

of  Nat.  History,  1879,— yr<>»i  ^^^  Author, 
Museum  Ludwig  Salvator :   VerzeichnisF  Coleoptera  von  Nord-Amerika, 

clii.  i^^i—from  the  Publisher, 
Report  of  the  Comptroller  of  the  Currency,  &c.,  1879,— /r<?«»  ^^*  Author. 
Proceedings  of  the  Amer.  Asso.  for  the  Advancement  of  Science,  Buffalo 

Meeting  of  1876,  vol.  xxv.,  Salem,  i%^*j^—from  the  Secretary, 
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Exchanges  received^  1880-81. 

Upsala — K.  Vetenskaps  Societeten  :  Nova  Acta,  x.  2,  1879;  Bulletin  M^- 

t^orol.  mensuel  de  TObservatoire  de  TUniversit^  d'Upsal,  viii.  1876, 

ix.  1877. 
Stockholm — Entomologisk  Tidsckrifl,  Band  I.,  Heft  1-4,  1880. 
Copenhagen — K.  Danske  Videnskabernes  Selskab:  Obersigt,  No.  3,  1879; 

Nos.  1-3,  1880;  No.  I,  1881 ;— Om  AnvendeUe,  af  T.  N.  Thiele,  1880; 

M^moires,  classes  des  Sciences,  6*^  s^r.,  vol.  i.,  Nos.  1-2,  &   vol.  xii. 

5«  s^r.,  No.  6,  1880. 
Dorfat — Dorpater  Naturfor.  Gesellschaft :    Sitzungsberichte,  v.  3,  1880; 

Archiv.  ix.  1-2,  1880. 
Moscow — Soci^t^  Imp^riale  de  Naturalistes :  Nouveau  M^moires,  T.  xiv., 

Liv.  I,  1879;  Bulletin,  Nos.  3-4,  1878;  Nos.  1-4,  1879;  Nos.  1-3,  1880. 
St,  Petersburg — Academie  Imp^riale  des  Sciences:  T.  xxvi.  12-14,  xxvii. 

1-14,  1879-80,  &   xxviii.  I,  iSSd;    Bulletin,   T,  xxv.  3-5,   xxvi.  1-3  et 

dernier  1880,  xxvii.  1-2,  1881. 
Soci^t^  Imp^riale  G^ographique :  Proceedings,  1879,  1880,  1881 ;  Bul- 
letin xvii.,  ann^e  2*  fasc. 
Imperial  Botanical  Garden :  Acta  Horti  Petropolitana,  vii.  i,  1881. 
Amsterdam — K.  Akademie  van   Wetenschappen :    Verhandelingen,  Afd. 

Naturkunde,  Dl.  xix.-xx. ;  Letterkunde,  Dl.  xii.  -xiii. ;  Verslagen  en 

Med.-Naturk.,Dl.  xiv.-xv. — Letterk.  Dl.  viii.-ix. ;  Jaarboek,  1878-79; 

Proems- verbal,  i878-'79;  Elegise  Duse;  Prijvers'  Salira  et  Consolatio; 

Proc^s-verbal,  1879-80. 
Soci^t^  Royale  de  Zoologie:  Catalogus  der  Bibliothek,  1881. 
Middelburg — Zeuwsche  Genootschap  der  Wetenschapen  :   Naamlist  und 

Verslag  van  het  Verhandelde  in  de  Algemeine  Vergadering  i874-*79; 

In  Memoriam  Dr.  A.  A.  Fokker,  1810-1878;   Archiv,  v.  Dl.,  i.  Stuk, 

1880. 
Harlem — Soci^t^  Hollandaise  des  Sciences:  Archives,  T.  xv.  1-5,  T.  xvi. 

1-2,  1881  ;  Programme  1880-188 1. 
Lc  Fondation  P.  Teyler:  Archives,  T.  v.  2,  i88d;  s^r.  ii.  partie  i.  1881. 
Rotterdam — Bataafach  Genootschap  der  Proef.  Wijsbegeerte  :  Programme 

de  Hist.  Experimentale,  1880. 
Utrecht — K.  Nederlandische  Meteorol.  Institut :  Jaarboek  voor  1876,  voor 

1879  &  1^80,  Dl.  I. 
Leiden  —  Nederlandische  Dierkundige  Vereeniging:  Tijdschrift,  v.  1-2, 

Afl.  1880;  V.  3,  1881. 
Berlin — K.  Preuss.  Akademie  der  Wissenschaften :  Monatsbericht,  1879, 

1880,  Jan.-April,  1881. 
Verein  tiir  Bertorderung  des  Gartenbaues  :  Monatschrift,  1879-1880. 
Zeitschrit't  fiir  gesammten  Naturwissenschaften :  Bd  .iv.,  3  tblge,  1879; 

V.  3  folge,  18S0. 
Bonn — Naturhistorische  Verein  der  Preuss.  Rheinlande  und  Westphalens  : 

Verhandlungen,  33  Jahrg.  4  folge,  1877;  1-2  Halfte,  1877-8;  36Jahrg. 

2  Halfle,  1879;  37  Jahrg.  i  Hiiltte,  1880;— Correspondenzblatt,  No.  i. 
Halle — K.  L.  C.  deutsche  Akademie  der  Naturforscher :  Leopoldina,  xii. 

-XV.  Heft,  1879. 
Naturforschende  Gesellschaft:   Aphandl.  xv.  Band,    i  Heft,  1880;    Be- 

richt  im  Jahre  1879. 
Vcorein  fur  Erdkunde :  Mittheilungen,  1879  ^^^  1880. 

(iv,  2)  I 


Dresden — ^Naturw.  Gesellschaft  Isis :  Sitzungsberichte,  1879,  iBSo. 
Verein  fiir  Brdkhunde  :  xvi.  und  xvii.  Jahresbericht,  1878-1880. 
Afrikanischen  GeselUchaft :  Correspondenzblatt,  Nos.  32-33,  1878. 
Dantxig — Naturforschende  GeselUchaft:    Schriften,   iv.  Band,  4  Heft, 

i8£>;  XV.  Bd.,  1-2  Heft,  1881 ;  Danzig  in  Naturw.  Bezeihung,  i  Theil, 

1880. 
Frankfurt-a.'M, — Senckenber^ische  Natur.  GeselUchaft :  Abhandlungen, 

xi.  Band,  4  Heft,  1879;   ^i^*  Band,   1-2  Heft,  1880;   Bericht,  1878-9, 

1.879-80.. 
^rzlichen  Verein :  Statistische  Mittheilungen  Uber  den  CiviUtand  der 

Statt  Frankfurt-a.-M.,  1879:  Jahresbericht,  xxiii.  Jahrg.  1S79. 
Du  Zoologische  Garten:  Zeitschrift,  Nos.  8-12,  1879;  1-12,  1880. 
Verein  fiir  Geographie  und  Statistik :  Jahresberichte,  Jahrg.  xxviii- 

xxix.,  1872-1874;  xl.-xlii.  1875-8;  xliii.-xlv.  187S-1880. 
Freiburg  /.  B, — Naturforschende  GeselUchaft :  Berichte,  Band  vii.,  Heft 

4,  1880. 
Giessen — Oberhessische  GeselUchaft  fiir  Natur-und-Heilkunde :  xviii.  Be- 
richt, 1879;  ^^^*  Bericht,  1880. 
GSttingen — Kdnigliche  GeselUchaft  der  Wissenschaften  :  Nachrichten, 

Jahre  1879,  ^880. 
Hamburg —  NaturwUsenschaftlicher  Verein  :  Abhandlungen,  vii.  Band, 

I  Abth.  1880;  Verhandlungen,  1879,  neue  folge  iv.  18&. 
Bremen  —  Naturwissenschaftlicher  Verein:   Abhandlungen,  vi.  Band,  2 

Heft,  1879;  '^^^*  Band,  1-2  Heft,  1880;  Beilage  No.  8  zu  den  Abhandl. 

1880. 
Augsburg — Naturhistorischen  Verein  :  xxv.  Bericht,  1879. 
L,ei^xig—\tre\n  fiir  Erdkunde:  Mittheilungen.  1878. 

K.  Sachsische  Gesellschaft  der  Wissenschaften  :   Berichte,  math.-phjrs. 

Classe,  1879. 
Naturforschende  Gesellschaft:   Sitzungberichte,   vi.  Jahrg.   1879,  ^0%, 

1-2,  May-Dec,  1880. 
Zoologischer  Anzeiger :  Nos.  44  (1879)  ^^  9^  (1881). 
Munich — K.  Bay.  Akademie  der  Wissenschaften  :  Sitzungsberichte,  1878, 

1879,1880;  3-4,  188 1 ;    Festrde,  von  W.Meyer,    1879;   Festrde,  von 

Aug.  von  Dupfel — Ignatius  Loyola — 1879;  Meteorol.  u.  Magnet.  Beo- 

bachtungen,  Jahrg.  1879;   Festrde,  von  Dr.  Karl.  A.  Zittel,  20  Marz, 

1870. 
Prag — K.  Bdhmische  Gesellschaft  der  Wissenschaftlichen  :   Sitzungsbe- 
richte 1877  &  1878;  Abhandlungen,   v.  15,  vi.  9;  Jahresbericht,  1877 

&  1878. 
Nurnburg — Naturhistorische   GeselUchaft:    Abhandlungen,    vi.   Band, 

1877. 
Regensburg  —  K.  Baier.  botanische  GeselUchaft:   Flora,  37  Jahrg.  1879; 

38  Jahrg.  neue  Reihe,  1880. 
Zoologisch-mineral,  Verein  :  Correspondenzblatt,  33  Jahrg.  1879. 
Historische  Verein  von  Oberplatz  u.  Regensburg:   Verhandlungen,  34 

Band,  1879. 
Stettin — Entomologische  Verein  :  Zeitung,  41  Jahrg.  1880. 
Stuttfrart  —  Verein  fur  Vaterl.  Naturkunde  :  Jahreshefte,  36  Jahrg.  1880; 

37  Jahrg.  1881. 
Vienna  —  K.  K.  Akademie  der  Wissenschaften:  Sitzungsberichte,  math.- 

naturw.  Classe,  Band  Ixxvii.-lxxxi.,  1879--1881. 
K.  K.  Geographische  GeselUchaft:    Mittheilungen,    1879,    i8So,  Band 

xxiii.  (neue  folge  xiii.) 
K.  K.  Central-Anstalt  fiir  Meteorologie  und  Erdmagnetismus :  Jahrbii- 

cher,  XV. -xvi.  Band.  1889:  xiv.  Band,  1877. 
Verein  fiir  Verbreitu'   f  naturw.  Kentnisse :  Schriften,  xx.  Band,  1878-9; 

xxi.  Band,  1883-1. 
K.  K.  zool.-botanische  Gesellschaft:  Verhandlungen,  xxix.  Band,  1880; 

XXX.  Band,  1880. 
K.  K.  Geologischen  Reichsanstalt :  Jahrbuch,  Band  xxix.  No.  3,  1879— 
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Band  xxxi.  No.  i,  1881;  Verhandlungen,  K06.  14-17,  1879— Kos.  '^> 

1881. 
Anthropologiechen   Gesellschaft:    Mittheilungen,  Band  ix.  Nob.  7-8, 

1879 — *•  ^o8»  IO-I2,  1881. 
Wiesbaden  —  Verein  fur  Naturkunde:    Jahrbiicher,  Jahrg.  xxxi.-xxxii. 

1878-9. 
WUrxburg — Phjrsikalische-med.  Gesellechaft :  Verhandlungen,  Band  xiv. 

3-4  Heft.  1880— Band  xv.  3-4  Heft,  1881. 
Pretburg — Verein  fur  Natur-und-Heilkunde :   Verhandlungen,  3  Heft, 

1873-S;  4  Heft,  1875-80. 
Mmden  —  Naturforschende   Gesellschaft :    Jahresbericht  in  1878;  Kleine 

Schriften,  1836-1877,  von  Dr.  A.  F.  Prestel,  Emden,  1879;    ^^^'  J*^* 

resbericht,  1879-80. 
Hermannstadt —  Siebenburgiecher  Verein  fiir  Naturwissenchaften :  Ver- 
handlungen, XXX.  Jahrg.  1880. 
Briinn — Naturforschende  Verein :  Verhandlungen,  xvii.  Band,i878;  xviii. 

Band,  1879. 
Mecklenburg — Verein  der  Freunde  der  Naturgeschichte  :  Archiv.  Jahrg. 

xxxiii.-iv.,  1880;  Inverhalt-Verzeichniss. 
Marburg — Gesellschaft  fiir  Beforderung  der  Gesammten  Naturwissenchaf- 

ten  :   Sitzungsberichte,  1878-9;  Abhandlungen,  Band  xi.,  Heft  4  und 

Supp't 
Grdtz  —  Naturwissenschaftliche  Verein  fiir  Steiermark:  Mittheilungen, 

Jahre  1879-80;  Das  Chemische  Institut  der  K.  K.  Universitat,  Gratz, 

von  Leopold  von  Pebal.  1880. 
Offtnback'am-M. — Verein  fiir  Naturkunde  :  Berichte,  xix.-xxi.  1880. 
Pesth  —  Magjar  Tudmanjos  Akademia:   Evkonvvek,   xvi.   2-4;    Kdale- 

nien^^ek,  xii.-xv. ;   Ertekezesek,  vi.-viii. ;   Konyvesnek,  1877 ;  K6ny- 

v^ezete,  1872-1875;  Budapest,  1878;  Berichte  aus  Ungarn,  1878-1879; 

Ungarn's  Spinnen-Fauna,  von  Otto  Herman,  iii.  Band,  1879;  tJngam 

Fahlerze,   von   Dr.  K.  Hidegh,   1879;    Koslemenyek   (Archseologia) 

xvi.;  Ertekisesek,  vii.  3,  6-18 — a  temisyet,  ix.  20-25;  x.  1-18  —  es  czi- 

me,  ix.-x. ;   Liter.  Berichte  aus  Ungarn,  iv.J^;  Ungam  Revue,  1881, 

I,  ai  3- 
Boyal  Institut  G^ologique  de  Hongrie :  Mittheilungen,  iii.  Band,  4  Heft; 

Die  Basaltgesteine  des  Siidlichen  Bakony,   von  Dr.  Karl  Hofmann, 

1879. 
KSnigsburg — K.  Physikalisch-okonom.  Gesellschaft :  Schriften,  xviii.xxi.- 

Jahrg.  1877-80. 
Erjuri — K.  Akad.  gemeinUtzeger  Wissenschaften :  Jahrbiicher,  neue  folge, 

Heft  X.  1880. 
Hanover — ^Naturhistorische  Gesellschaft :  Jahresbericht,  1878-80. 

Gesellschaft  fiir  Microscopic  :  i.  Jahresbericht,  1880. 
Bistritz — Siebenbiirgen  Gewerbeschule  :  vi.  Jahresbericht,  1880. 
Darmstadt — Verein  furErdkunde  :  Notizblatt,  iii.  Folge,  xviii.  Heft,  1879. 
Caw*/— Verein  fur  Naturkunde  :  Bericht,  1878-80. 
Trieste — Societk  Adriatica  di  Scienze  Naturale :   Bollettino,  v.  2,  1880; 

vi.  I,  1881. 
MUnnter — Westfalischen  Prov.  Verein  fiir  Wissenschaft  und  Kunst:  viii. 

/ahresbericht,  1879. 
— Naturw.  Verein  fur  Schleswig-Holstein:  Schriften,  Band  iii.,  Heft 
3,  1880;  Band  iv.  Heft  i,  1881. 
Karlsruhe  —  Naturwissenschaftliche  Verein:   Programm    der  Poljtech- 

nischen  Schule,  1879-80. 
Bern — Naturforschende  Gesellschaft:  Verhandlungen,  Jahrg.  1878-9;  Mit- 
theilungen, Jahrg.  1878-9. 
Neuchatel — Soci^te  des  Sciences  Naturelles:  Bulletin,  T.  xi.  3,  1879;  '^« 

xii.  I,  1880. 
Zurich — Naturforschende  Gesellschaft :  Vierteljahreschrift,  23  Jahrg,  1-4 
Heft,  1878. 
Erdgenosche  Poljrtechnische  Schule :  Programm,  1879-80. 
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Si.  (?a//f>ji— NaturforschaftlicheGesellschaft:  Bericht  1877-8,  1878-9. 

Geneva — L'Institut  National  G^nevois  :  M^moires,  T.  xv.,  1878-9. 

CJkttr  —  Naturforschende  GeselUchaft  Graubiindens :  Jahresbericht,  xxii. 

Jahrg.  1877-8. 
Lausanne  —  Soci^te  Vaudoise  des  Sciences  Naturelles  :  Bulletin,  xvi.  No. 

83,  i88o. 
Bruxelles  —  Sod^t^  Entomologique  de  Belgique  :   Comptes-Rendus,  Nos, 

66-72,  1879-80;  Annales,  T.  xxii.  1879;  T.  xxiii.  i88o;  T. xxiv.  1880; 

Esp^ce  de  la  Tribu  des  F^ronides  en  Belgique,  par  A.  Prudhomme  de 

Borre,  3  pt ;  Assembl^e  Extraord.  pour  la  commemoration  de  la  Fon- 

dation  de  la  Soci^t^,  16  Oct.  1880. 
Society  Malacologique  de  Belgique  :  Proc^s-verbaux,  T.  vii.-x.  1879-81 ; 

Annales,  T.  xii.-xiii. 
Soci^t^  Beige  de  Microscopic  :  Proems- verbal,  Nos.  8-9,  1881. 
Soci^t^  Royale  de  Botanique  de  Belgique :  Bulletin,  T.  xix.  1-2,  1880-81. 
Louvain — L'Universit^  Catholique  de  Louvain  :  Annuaire,  1880-81 ;  The- 
ses, 1878-9,  1879-80;  Bibliographic  Acad^mique,  1880. 
Bordeaux  —  Soci^t^  des  Sciences  Physiques  et  Naturelles:  M^moires,  T. 

iii.  3,  1880;  T.  iv.  1-2,  1881. 
Academic  National  des  Sciences,  Belles-lettres  et  Arts :  Actes,  3«6^r.,. 

44*  annee,  1879. 
Catn — Academic  Nationaledes  Sciences,  Arts  et  Belles-lettres :  M^moires, 

1880;  Stance  publique  de  4  Dec.  1879. 
Soci^te  Linn^enne  de  Normandy  :  Bulletin,  ann^es  1876-7,  1877-8. 
Paris  —  Soci^t^  d'Anthropologie  de  Paris:  Bulletin,  T.  xii.  3-4,  1879;  T. 

xiii.  1-4,  1880. 
Journal  de  Microscopic  du  Dr.  J.  Pelletan  :  Nos.  lo-ii,  1880;  Nos.  1-5, 
.  1881. 
Ecole  Polytechnique :  Journal,  T.  xxviii.  46-47  cahier;  T.  xxix.  48  ca- 

hier,  1880. 
Amiens —  Soci^t^  Linn^enne  du  Nord  de  la  France:   M^moires,  1866-69, 

1872-77 ;  Bulletin  Mensuel,  1876-80. 
Cherbourg^ — Soci^t^  Nationale  des  Sciences  Naturelles  et  Mathematiques : 

M^moires,  T.  xxi.  1877-8,  T.  xxii.  1879;  Catalogue  de  la  Bibliotheque, 

par  M.  Aug.  Joles,  1878. 
Nancy  —  Soci^t^  des  Sciences  de  Nancy:    Bulletin,   s^r.  2,   T.  iv.  lo-ii, 

1879-80. 
Lustembourg" — L*Institut  Royal  Grand-Ducal :  Publications,  T.  xvii.  1879. 
Montpelier — Academic  des  Sciences  et  Lettres  :  M^moires,  T.  ix.  ii.«  fasc. 

1877-8;  Medicine,  T.  v.  2,  1877-79;  ^^^  Sciences,  T.  ix.,  iii.«  1879. 
Lyons  —  Academic  Imp.  des  Sciences,  Belles-lettres  et  Arts :   M^moires, 

classe  des  Lettres,  vol.  xix.  1878-9;   classe  des   Sciences,   vol.  xxiv. 

1879-80., 
Society  d'Etudes  Scientifiques :  Bulletin,  T.  v.  1879. 
Mus^e  Guimet:  Revue  de  I'Histoire  des  Religions,  T.  iii.   1-2,  1881. 
Austerre — Soci^t^  des  Sciences  Historiques  et  Naturelles  de  TYonne :  Bul- 
letin, ann^es  1879-80,  vols,  xxxiii.-iv. 
Metz — Verein  fur  Erdkunde  :  ii.  Jahresbericht,  1879. 
Bologna  —  Accademia  de  la  Scienze  delTIstituto  di  Bologna:   Memorie, 

T.  ix.  3-4,  T.  X.  1-4;  Rendiconti,  187S-9. 
Milan — R.  Istituto  Lombardo  di  Scienze,  Lettere,  ed  Arti :  Memorifc,  vol. 

xiv.  2,  1879;  Rendiconti,  ser.  2,  vol.  xi.  1878,  xii.  1879. 
Societk  Italiana   di  Scienze  Naturale :   Atti,  xxi.  3-4,    1879,   ^^"-  i"** 

1879;  Regolamente,  1879;  Memoria  dai  Fratelli  Antonio  e  Geo.  Batta 

Villa,  Milano,  1878. 
Modena  —  R.  Accademia  di  Scienze,  Lettere  ed  Arti :   Memorie,  T.  xviii. 

1878,  T.  xix.  1879. 
Venice — R.  Istituto  Veneto  de  Scienze,  Lettere  ed  Arti :  Atti,  T.  iii.  8-10, 

T.  iv.  i-io,  T.  V.  i-io,  T.  vi.  1-9,  1879-80. 
Florence — R.  Comitato  Geologico  dltalia:   Bollettino,    vol.  ix.  1-12,  x. 

1-12,  1878-9;  xi.  1-12,  1880.  " 
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Biblioteca  Nationale  di  Firenze :  Le  Origin!  de  la  Lingua  Italiana,  del 
Dr.  C.  N.  Caix,  1880;   Del  Processo  del  Colera  Asiatico,  del  Dr.  Fi- 
lippo  Pacini,  18S0. 
Caiania — Accademia  Gioenia  di  Scienze  Naturale  di  Catania :  Atti,  serie 

3,  T.  xi.  e  xii.  1877-8. 
Piia  —  Societk  Toscana  de  Scienze  Naturale :   Atti,  iv.  2,1880;   Processi 

Verbali,  1879-80-81. 
Liibon — Sociedade  de  Geographia  de  Lisboa :  Bulletin,  2*  serie,  Nos.  1-2, 
1880,  Nos.  4-5,  1881 ;  Explora^des  Geologicas  e  Mineiras  nas  Colonias 
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vol.  vi.  1-2,  1880.  and  vii.  1-2,  1880. 
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Ancient  Aboriginal  Trade  in  N.  America,  by  Charles  Rau,  1873 ;  Ameri- 
can Stone  Implements,  by  same,  1873 ;  Jacob  Baegert's  Account  of 
the  Aboriginal  Inhabitants  of  California,  transl.  by  Chas.  Rau;  An 
Address  of  Prof.  F.  F.  Romer,  at  the  Anthropological  Congress  at 
Budapest  in  1876,  transl.  by  C.  Rau.  1877;  The  Stock  In  Trade  of  an 
Aboriginal  Lapidary,  by  Chas.  Rau,  1878;  Indian  Pottery,  by  same, 
1869;  Artificial  Shell  Deposits  in  N.  Jersey,  by  Chas.  Rau,  1864;  A 
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same,  1869;  A  Memoir  on  C.  F.  P.  von  Martins,  by  same,  1871, — 
from  the  Author, 

Organic  Constituents  of  Plants,  &c.,  by  Dr.  G.  C.  Wittstein,  with  Ad- 
ditions by  Baron  Ferd.  von  Mueller,  Melbourne,  1878,  — from  the 
Author. 

The  Food  of  Birds,  by  S.  A.  Forbes,— /roiw  the  Author, 

Historical  Sketch  of  Henry's  Contributions  to  the  Electro-Magnetic  Tele- 
graph, by  Wm.  B.  Taylor,  8vo,  1879,— :/><?»!  the  Author, 

Brachiopodes,  par  Joachim  Barrande,  with  Plates,  vol.  v.;  Etudes  Locales, 
eztraits  du  Silurien  du  centre  de  la  Boh^me,  1879  ('^  copies),  — from 
the  Author, 

Notices  sur  les  Esp^ces  des  Panageides^  des  FeronideSj  et  cet.,  par  A. 
Prudhomme  de  Borre,— yr<?«f  the  Author. 

Descriptions  of  New  Species  of  Tiutidce^  by  V.  T.  Chambers,  1880 — from 
the  Author. 

Second  Geol.  Survey  of  Pa. :  Report  of  Progress,  Atlas  of  Coal  Flora  of 
Pa.,  and  of  the  Carboniferous  Formations  throughout  the  U.  States, 
by  Leo  Lesquereux,  87  Plates,  Harrisburg,  8vo,  1879,  — from  the 
Author, 

The  Great  West:  its  Attractions  and  Resources,  by  F.  V.  Hayden,  LL.D., 
1880,— ^r<>»f  the  Author. 

Progress  of  the  Anthracite  Coal  Trade  of  Pa.,  by  the  Messrs.  Sheafer, 
Min.  Engrs.,— ^/y-eiw  the  Authors. 

New  Method  of  Ore  Concentration  and  Gold  Amalgamation,  by  John  A 
.  Church,  Ph.D.,— ^r<?»»  the  Author. 

The  Anthracite  Coal  Fields  of  Pa.  and  their  Exploration,  by  P.  W.  Shea- 
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1880:  Os  Lusiadas  por  Luis  de  Camoens,  ed.  de  F.  Coelho,  Lisbon. 
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1880;  Dominion  Exhib.  Catalogue,  1883;  Prospectus  of  the  Catholic 
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Montreal,  1877;.  Proc.  of  the  Nat.  Hist.  Soc.  of  Montreal,  1857,  1871, 
1879;  Exposition  S^culaire  de  la  Province  de  Quebec,  1880,  and  Cata- 
logue,—yr<>»»  Major  L».  A.  Hugaet-Latour. 

Papers  from  the  Transactions  of  the  Amer.  Institute  of  Civil  Engineers, 
iSfH^rSOf—from'  Mr,  Edwin  Ha  rrisou. 
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ftandbook  of  Missouri j  iSSOy—/rom  the  tmmigration  Society, 

Annual  Address  of  Lewis  H.  Steiner,  M.D.,  before  Academy  of  Medicine, 

N.  York;  Higher  Education  of  Medical  Men,  by  F.  D.  Leute,  M.D., 

before  Acad,  of  Med.,  N.  York,  1881,— 3/rom  the  Authors, 
Early  Discoveries  in  the  Hawaian  Islands,  &c.,  by  Henry  A.  Peirce  :  Eth- 

nologically  considered  by  Charles  W.  Brooks,   San  Francisco,    1880, 

and  other  Papers,— ;//'<?»!  the  Author, 
Bulletin  No.  3  of  the  Illinois  State  Laboratory  of  Normal  School,  Ills., 

1880,— yr<>»f  the  Institution. 
Papers  on  Mining  and  Mines,— y>'<?»i  Mr,  Edwin  Harrison, 
Description  de  la  Ciudad  de  Guadalajara,  por  Mariano  Bdrcena,  — from 

the  Author, 
Population  and  Resources  of  Alaska,  by  Ivan  Petroff,  U.  S.  Agent,  1880, — 

from  Prof  O,  T,  Mason, 
Notes  on  Grape   Phylloxera,   &c.,   by   C.  V.  Riley,   Ph.D., — from  the 

Author. 
Kanadesaga  and  Geneva,  by  Geo.  S.  Conover,  N.  Y„  i%'jg;—from  Mr.  H, 

F,  Furniss, 
Antreo  Sepulcreto  di  Bovolone  nel  Veronese  daL.  Pigorini;  La  Paletno- 

logia  nel  Congresso  Intern.  Geographico  di  Venezia  di  1881,  — from 

L»,  Pigorini, 
Edward  GiUett's  4th  Ann.  Catalogue  of  Perennial  Plants  for  1881, — from 

the  Author, 
Variable  Stars  of  short  Period,  by  Edward  C.  Pickering,  Cambridge,  1881, 

—from  the  Author, 
Middletown  Scientific  Asso. :  Occasional  Papers,  No.  i,  Address  of  Presi- 
dent, the  Rev.  Frederic  Gardner,  D.D. ,  \^\^—from  the  Author, 
Smithsonian  Report  for  i^'j^^—from  Mr,  IV.  De  Haas. 
Annual  Report  of  Sup't  of  the  Yellowstone  National  Park  for  1880;    Cata- 
logue of  Books,  2d  ed.,  1877, — from  Dr,  F.  V,  Hayden, 
Abstract  of  Transactions  of  the  Anthropological  Soc.  of  Washington,  ed. 

J.  W.  Powell, ,  iSSi,-from  Prof,  O.  T,  Mason, 

Appendix  to  Ann.  Report  of  Agriculture  :  Report  of  Tenant  Farmers  on 

Dominion  of  Canada  as  a  place  of  settlement,  Ottowa,  1880;  Province 

de  Manitoba  et  Territoire  du  Nord-ouest,  Ottowa,  1878, — from  Major 

L0.  A.  Huguet-JLatour. 
Botanisches  Centralblatt  von  Dr.  Oscar  Uhlmann,  Register  des  Jahrgang, 

i88i,  Kasel,— yr<?w  the  Editor, 
Antiquities  of  the  Mississippi  Bluffs,  by  S.  V.  Proudfit,— ^/roiw  the  Author. 
The  Paleontologist,  No.  5,  June,  i^i^—from  U.  P.  James, 
Des  Causes  de  Disparitins  de  certaines  E&peces  de  Mollusques  Terrestres, 

et  de  i'Acclimatation  de  certaines  autres,  par  J.  B.  Gassies;    Note  sur 

des  M^tis  de  Rumina  devollatu,   par  J.  B.  Gassies,   1879;   Supp't  au 

Catal.  des  Mollusques  Terrestres  et  d'Eaux  douce,   par  J.  B.  Gassies; 

Congr^s  des  Orientalistes  de  Marseille,  1876;  Notes  et  Essais,  1877, — 

from  the  Author. 
Carratere  Marino  dei  Grandi  Anfiteatro  Morenici  dell'  Alta  Italia,   par  A. 

Stoppani  e  G.  Negri,  Milano,  1878,— ^/r^w  the  Authors. 
Philosophic  de  la  Nature,  par  le  Dr.  Henri  Levittoux,  3d  ed.  8vo.  1874, — 

from  the  Author, 
Fen6micos   Periodicos    de    la  Vegetacion,    por   Mariano  Bircena,   1881, 

Mexico,— ^r^/w  the  Author. 
Annual  Report  of  the  Winchester  Obsei-vatory  of  Yale  College,  1880-1,  by 

Leonard  Waldo,  New  Haven,  i^i^—from  the  Author. 
Observations  on  the  Sight  of  Telescopes  used  as  Night-Glasses,  by  Edw'd 

S.  Holden,  \^i^—-from  the  Author. 
Further  Notes  on  the  Pollination  of  Yucca  and  on  Pronuba  and   Pro- 

doxus,  and  other  Papers,  1880-1,  by  C.  V.  Riley,— 3/row  the  Author. 
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Exchanges  received^  1881-84. 


Siockkoim  —  Kongl.  Svenska  Vetenskaps  : 

Akademiens  Handlinger,  gr.  4,  Band  xiv.,  2,  xv.-xvii.  U  supplement. 

Ofversigt,  gr.  8  Band  iv.,  1-2;  v.  1-2. 

FrCes,  Icones  selecta  Hymenomycetum  ii  ,  Fasc.  1-6. 

Eatomologisk  Tidskrift,  Band  i.,  Heft  3-4,  1881,  and  1-4,  1882. 
Upsala — Nova  Acta  Reg.  Soc.  Scient.,  ser.  3,  Band  xi.,  fasc.  1. 
(fkrhtiania — Kongl.  Norske  Universitet,  Forhandl.  1879-80. 
ZfUmd — Acta  Universitatis  Lundensis,  1878-81. 
Washington — Chief  of  Engineers  U.  S.  Army,  Rep*t,  vol.  1-3. 
Kpptnhagsn — Kongl.  Danske  Vidensk  Selskab  :   Memoires,  vol.  i.,  Nos. 
3-4;  vol.  ii.,  1-2. 

Orersigt,  1881-83. 
iTM/— Schriflen  der  Universitats  Bibliothek,  vol.  28. 

Schriften  d.  Nat.  Verein  fiir  Holstein,  Band  v.,  Heft  i. 
St*  PtUnburg — Acad^mie  Imp^riale  des  Sciences  : 

Mtooires,  Band  xxviii.-xxx.  and  xxxi.,  1-2. 

Bulletin,  T.  xxvii.,  No.  4;  xxviii.,  Nos.  1-2. 

Sod^t^  Imp.  G^ologique  de  Russie :  Proceedings,  1880-82. 

Acta  Horti  Petropolitani,  T.  vii. ;  T.  viii.,  fasc.  i. 
HeUtHgftrs — Societas  pro  Fauna  et  Flora  Fennicse  :         » 

Acta,  vol.  i.,  1875-77. 

NotUer,  Nob.  i-io,  and  Meddelanden,  Nos.  6-8. 
2>*f^fl/— Sitzungsberichte  d.  Dorpater  Naturf.  Geseilsch.,  Band  6,  Heft  2, 

and  Acad.  Proc  ,  vol.  iii.,  pt.  3. 
MftJkam — Soci^t^  Imp.  de  Naturaiistes :  Bulletin,  Nos.  1-4. 

Nouveaux  M^moires,  T.  xiv.,  pt.  2. 
Jiiga — ^Naturforscher  Verein  :  Correspondenzblatt,  1880-83. 
AmsUrdam — Kongl.  Akademie  van  Wetenschappen  : 

Verhandelingen,  Deel  xv.-xxii. 

Venlaif.  Medel.,  Deel  xi.  and  xvii. 

Jaarbock,  1881. 
HmarUm — ^Archiv.  du  Mus.  Teyler,  ser.  ii.,  pt.  3. 

Sjrdachrift  f.  Dierkunde,  sup.  deel  i. 
eeder.  Exact,  et  Nat.,  T.  xvii.-xviii. 
Rotterdam — ^Bataafsch.  Genootenschap  : 

N.  Verhandelingen,  2  R.,  Deel  iii. 
(//f*c>W— Nederl.  Meteo.  Jaarbock,  1881-82. 
Bsrli'm — Koengl.  Akad.  d.  Wissensch  :  Monatsberichte  1881-82. 

Gartenzeitung,  1881-83. 

Zeitachrift  fur  die  gesammten  Naturwissenschaften,  1881-82. 
Haw— Naturhistorischer  Verein  d.  Preuss.  Rheinlande  und  Westphalen  : 

Verhandlungen,  1881-82. 
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Dresden — ^Naturwissenschaftliche  Gesellschaft  Isis  : 

Sitzungsberichte,  1881  to  June,  1883. 

Verein  fur  Erdkunde,  Jahresbericht  18-20. 
Halle — Naturforscher  Gesellschaft : 

Berichte,  1880-82 ;  Abhandlungen,  Band  xv.  and  xvi.  Nos.  1-4. 

Verein  fiir  Erdkunde,  1882  Jahresbericht. 

K.  Leopoldinische   Carolinische   Akademie  der  Naturforscher,  Heft 
xvi.-xviii. 
i?tf»/iri>---Naturfor8chende  Gesellschaft :    . 

Schriften,  neue  folge,  Band  5,  Heft  3,  4. 
DUrkkei'm—^o\\\ch\?i,  1881. 
Frankfurt — Senckenbergische  Naturf.  Gesellschaft : 

Abhandlungen,  Band  12  und  13,  Heft  i  und  2;  Berichte  1881-82. 

Jahresbericht  iiber  d.  Verwaltung  des  Medicinalwesens.  Bericht  26. 

Zoologischer  Garten,  Zeitschrift,  Band  xxii.  u.  xxiii.,  Heft  i-io. 
Freiburg' — Naturforschende  Gesellschaft,  Berichte,  Band  viii..  Heft  i. 
Giessen — Gesellschaft  fur  Natur  und  Heilkunde,  Bericht  20-22. 
Gorlitz — Naturforschende  Gesellschaft:  Abhandlungen,  Band  17. 
Gottingen — Koengl.  Gesellschaft  der  Wissensch. :  Nachrichten  1881-82. 
Hamburg  und  Altona — Naturwissenschaftlicher  Verein  : 

Abhandlungen,  Band  vii. 
Bremen — Naturwissenschaftlicher  Verein  : 

Abhandlungen,  Band  vii.  u.  viii.,  Hefl  i. 
Augsburg — Naturhistorischer  Vereins  Bericht,  Band  26. 
Leipzig — Verein  fiir  Erdkunde,   Mittheilungen  und  Sitzungsberichte  1880 
-1882. 

Koengl.  Gesellschafl  der  Wissenschaften  :   Math.  Phy.  Classe  Jahr- 
gang  1881-82. 

Naturforschende  Gesellschaft.  Sitzunsber.,  Band  8-9. 

Zoologischer  Anzeiger,  Nos.  93-154. 
Muencken — Koengl.  Bayerische  Akademie  der  Wissensch. : 

Sitzungsberichte  Philos.  Class,  Band  i..  No.  1-3,  u.  Band  ii..  No.  1-4; 
Math.  Class,  Band  xii..  No.  2-5. 

Meteorologische  Beobachtungen,  1882. 
Prag—yio^ngX,  Boehmische  Gesellschaft  der  Wissenschaften  : 

Sitzungsberichte  fur  1880-81 ;  Abhandlungen,  Band  lo-ii. 
iV««»^«r^— Naturforschende  Gesellschaft:  Abhandlungen,  Band  vii. 
Regensburg — Botanische  Gesellschaft :  Flora,  Jahrg.  1882. 

Zoologisch-mineralogischer  Verein :    Correspondenzblatt.  Jahrg.  35 

-36. 
Historischer  Verein  :  Verhandlungen,  Band  35-37. 
Stettin — Entomologischer  Verein  :  Zeitung,  Jahrg.  iSiSi. 
Stuttgart — Verein  fiir  Vaterlaendische  Naturk. :  Jahreshefte,  Band  38. 
Wien — K.  K.  Akademie  der  Wissenschaften  :   Sitzungsberichte,  Band  83- 
86,  Abth.  1-3. 
Anthropologische  Gesellschaft :  Mittheilugen,  Band  xi.-xiii. 
K.  K.  Geologische  Reichsanstalt :  Jahrbuch  1881-82  und  '83,  Heft  1-3; 

do.  Verhandlungen. 
Zoo logisch- botanische  Gesellschaft :  Band  xxxi.-xxxii. 
Verein  fiir  Verbreitung  Naturwissenschaftlicher  Kenntnisse,  Band  22. 
Geographische  Gesellschaft :  Mittheilungen,  Band  1881-82. 
Central  Anstalt  fiir  Meteorologie :  Jahrbiicher,  Band  xv.-xviii. 
Wiesbaden — Verein  fiir  Naturkunde,  Jahrgang  35. 
WUrzburg — Physikalisch-medicinische  Gesellschaft:  Jahresbericht  1881 

-1882. 
Bmden — Naturforschende  Gesellschaft :  Jahresbericht  66-67. 
Hermannstadt — Verein  fiir  Naturwissenschaft :   Verhandlungen  und  Mit- 
theilungen, Jahrgang.  xxxii.-xxxiii. 
Linz — Vaterlaendisches  Museum  Francisco-Carolinum,  Bericht  39-41. 
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»— Naturforscher  Verein  :  Verhandlungen,  Band  xix.  u.  xx. 
Meteorologi»che  Berichte.  Jahrg.  iS8i. 
MFeklemimrg'—WtTe'inder  Freunde  der  Naturgeschichte :  Archiv,  Band 

35-36. 
Marburg^ — Gesellschafl  fiir  Befbrderung  der  gesammten  Naturwissen- 

schaft:  Sitzungsbericht  1S81. 
Gratz — ^Naturwissenschaftlicher  Verein  :  Mittheilungen  1881-82. 
Passam — Naturhistorischer  Verein  :  Bericht  1881-82. 
PsMiJk  —  A  Magyar  Kiralyi  Foeldtani  Inlezet:  Mittheilungen,  Band  iv.-vi. 

Gcolog.  Maps. 
Magyar  Tudomanzoe.  Academie,  Band  vii. 
Ungarische  Revue  1881  und  1882,  Nos.  1-6. 
Aijii^«r/>— Naturforschende  Gesellschafl :  Bericht,  Band  12. 
BramtucMw^ig'—'ycTe'in  fur  Naturwissenschaft :  Jahresbericht  fiir  1880-81. 
BrJurt^Yi,  Akad.  gemeiniitziger  Wissenschaften  :  Jahrbiiche,  Neue  Folge, 

Heft  xi. 
Kdnigtbtrg^ — K.  phjsikalisch-dkonomischeGresellschafl:  Schriften,  Jahrg. 

xxi.->xxiii. 
Haniyotr — Naturhistorische  Gesellschaft :  Jahresbericht  1880-82. 
Bittriiz — Gewerbeschule  :  Jahresbericht,  Band  vii.-ix. 
Danm^tadt—Vere'in  fur  Erdkunde :  Notizblatt,  iv.  Folge,  Heft  1-3. 
Liimebtrg' — Naturwis^enschaftlicher  Verein  :  Jahresheft  viii. 
Ckemnitz — ^Naturwissenschaftlicher  Verein  :  Bericht,  7-8. 
Htidelb^rf — ^Naturhistorisch-medicinischer  Verein  :   Verhandlungen,  Bd. 

iii..  Heft  2. 
Trieste — Societk  Adriatica  di  Scienze  Naturali :  BoUetino,  vol.  vii..  No.  i. 
MUmster — Westfalischer  Provinzial  Verein  fur  Wiesenschaft  und  Kunst: 

Jahresbericht  1880-82. 
CWjm/— Verein  fUr  Naturkunde  :  Bericht  xxviii.-xxx. 
KarUruke — ^Naturwissenschaftlicher  Verein  :  Program. 
Tijii$ — Materialien  zu  einer  Klimatologie  des  Kaukasus,  1871-75,  *^6,  '77, 


'79,  '7^*,  '80,  '8oa^'8ob,  '81. 
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Basel — ^Naturfbrschende  Gesellschaft:  Verhandlungen,  Band  7,  Heft  i- 
Bern — ^Algemeine  Schweitzerische   Gesellschaft  fiir  die  gesammten  Na- 
turwissenschaften  :  Mittheilungen  1881  und  1882,  lleft  i ;  Jahres- 
sammlung.  Bericht  1881-82. 
Nemrkairl — Soci^t^  des  Sciences  Naturelles :  Bulletin,  T.  xii. 
ZUrick  —  Naturforschende    Gesellschaft  :    Vierteljahreschrift,  Jahrg.    24 
u.  35. 
Polytechnische  Schule  :  Program  1881. 
Si*  GaiUn — ^Naturwissenschafttiche  Gesellschaft:   Bericht  1879-81. 
Geneva — ^L'lnstitut  National :  Bulletin,  T.  xxiii.-xxiv. 
CJkur — ^Naturforschende  Gesellschaft  Graubundens  :  Jahresbericht  23-26, 
Lausanme — Soci^t^  Vaudoise  des  Sciences  Naturelles  :  Bulletins,  vol.  xvii.. 

Nos.  84-88. 
Fribamr£ — Soci^t^  Fribourgeoise  des  Sciences  Naturelles  :   Bulletin,  1879 

-z88i. 
Bruxeiies — L* Academic  Royale  des  Sciences,    des  Lettres,  et  des  Beaux- 
Arts:  Bulletin.  2*^  serie,  T.  45-49;  Annuaire,  1880-81. 
Soci^tiS  Entomologique  :  Annales,  T.  25. 
Soci^t^  Malacologique  :  Annales,   T.  xiv.-xvi.:    Proems- verbal,   D^c. 

1880-82. 
Soci^t^  bt-lge   de   Microscopic:    Bulletin,  T.  ix.  n©  2-11,  T.  x.  n©  i ; 

Annales,  T.  vi. 
Soci^t^  Botanique  de  Bel^ique,  T.  xxi. 
Geolog.  Soc.  Belgique,  T.  viii.,  n°  45. 

Lidge — Soci^t^  G^olocique  de  Belgiques  :  Annales,  T.  viii. 

L&vamii — L'Universit?  Catholiqiie  :    An nuair,  1882-83;    Theses,  1880-81. 


Paris — La  Soci^te  d'Anthropologie :  Bulletin,  T   iv.-v.  (3*  s^rie). 

Soci^t^  Zoologique  de  France :  Bulletin,  1876  Si,  and  '83  parts  1-6. 

Ecole  Poljtechnique:  Journal,  T.  3c -31. 
Journal  de  Micrographia,  1881-82,  and  Nos.  1-9  of  83. 
Bordeaux — Soci^t^  des  Sciences  Phys.  et  Natur. :  M^moires,  T.  iv.-v. 
Metz — Verein  fiir  Erdkunde,  3.  und  4.  Jahrefibericht. 

Acad^mie  Imp^riale  de  Metz :  Memoir,  T.  79 
Caenne — La  Society  Linn^enne  de  Norm  an  die :    Bulletin,  3*  serie,  T.  4; 
Annuaire,  1879-80, 
L*Acaddmie  Nationale  des  Sciences:  M^moires,  T.  i.,  1882. 
Dijon — L'Acad^mie  des  Sciences,  T.  vii. 
Amiens  —  La  Soci^t^  Linn^enne :  Bulletin,  T.  v.  99-114,  T.  vi.  114-122; 

M^moires,  1883. 
Cherbourg — Soci^t^  Nationale  des  Sciences  Natur.  et  Math. :   M^moires, 

T.  xxiii. 
Nancy — Soci^t^  des  Sciences  :  Bulletin,  2^  s^rie,  T.  v.-vi. 
Luxembourg- — Soci^t^  des  Sciences  Naturelles,  T.  xviii. 
Montpellier — L'Academie  des  Sciences:  M^moires,  T.  x.,  fasc.  i. 
Z^y^w—L' Academic  des  Sciences:  M^moires,  T.  xx.-xxv. ;  Bulletin,  3^  s^- 
rie,  T.  35-36 
Muf>^e  Guimet:  Annales,  T.  xii.-xiii. 
L'Histoire  des  Religions,  T.  iii.-v. 
Auxerre — Soci^te  des  Sciences  Historiques :  Bulletin,  T.  35-36. 
Bologne — Accademia  delle  Scienze  di  Bologna  :  Memorie,  serie  iv.,  T.  1-2. 

Congr^s  G^ologique  International^  1881. 
Milano — R.  Istituto  Lombardo  di  Scienze :  Memorie,  vols,  xiv.-xv. ;  Ren- 
diconti,  serie  2,  vols,  xiii.-xiv. 
Atti  del  Congresso  Internazionale  de  Beneficenzo,  1880. 
Societk  Italiana  di  Scienze  Naturale:  Atti,  xxiii.,  fasc.  1-4. 
Fondazione  Scientifica  Cagnola:  Atti  vi.,  fasc.  2,  1873-78. 
Napoli — R.  Accademia  delle  Scienze  di  Napoli :   Rendiconto,  vol.  15-21 ; 

Atti,  vol.  7-9.  ' 

Roma — Accademia  delle  Scienze  :  Memorie,  T.  iii. 
Bollettino  R.  Comitato  Geolog.,  ann.  xii.-xiii. 
Modena — R.  Accademia  di  Scienze,  Lettere  ed  Arti :  Memorie,  T.  xx.,  pt. 

•        •  • 

i.-u. 
Venezia  —  R.  Istituto  Veneto  di  Scienze:   Atti  1880-81,  No.  10;    1881-82, 

No.  i-io;  1882-83,  No.  1-3  and  supl. 
Verona — Stefano  de  Stefani :  Un  Miosauro  e  di  un  Cheloniano. 
Catania — Accademia  Gioenia  de  Scienze  :  Atti,  T.  xiii.-xvi. 
Pisa — Societk  Toscana  de  Scienze  Naturale  :  Atti,  iii.-v. 
Lisbon — Sociedade  de  Geografia  de  Lisboa :   Boletin,  2*.  serie,  n*^.  6-12; 
3a.  serie,  n°.  1-6. 
A  Quest.  Meridiano  Universal,  1883. 
Directos  de  Padroado  de  Portugal,  1883. 
Serra  da  Estrella,  1881,  Meteorol.  Botanica. 
Jornal  de  Sciencias  Mathem.-physicas,  Nos.  24-32. 
Historia  dos  Estabelecimentos  Sci.,  T.  7-9. 
Memorias,  novaser. :  T.  v.,  Nos.  1-2;  T.  vi.,  pt.  i,  and  9  pamphlets. 

Edinburgh — Royal  Scottish  Society  of  Arts  :  Transactions,  vol.  x.,  No.  4-5. 
Geological  Society:  Transactions,  vol.  4,  pts.  1-2. 

Glasgow — Philosophical  Society:  Proceedings,  vol.  xiii.,  Nos.  1-2. 
Geological  Society:  Transactions,  vol.  vi.,  pt.  2;  vol.  vii.,  pt.  i 
Natural  History  Society,  vol.  v.,  pt.  i. 

Leeds  —  Philosophical  and  Literary  Society :    Ann.  Report  1880-81  and 
1881-82. 
Geolog.  &  Polyt.  Society:   Proceedings,  vol.  vii.,  pts.  4-5;  vol.  viii.. 
part  I. 


London — Rojral  Society :  Proceedings,  Nos.  206-226. 

Journal  of  Conchology,  vol.  iii.,  Nos.  9-12;  vol.  4,  Nos.  1-3. 

Royal  Microscopical  Society :  JoumaU  Nos.  32-37. 

Royal  Geographical  Society:  Proceedings,   vol.  iii..  No  12;  vol.  Iv  , 
Nos.  1-12;  vol.  v.,  Nos.  i-io; — Journal,  vol.  i.,  iSSt 

Entomological  Society:  Transactions,  year  18S2. 

The  Scientific  Roll,  Nos.  i-io. 

Society  for  Psychical  Research :  Proceedings,  vol.  1-3. 

Nature,  Nos.  620-735. 
Manchester — Scientific  Stud.  Rep't. 

Belfast — Naturalists'  Club :  Ann.  Rep't  and  Proc   1879-82, 
Dublin — Royal  Irish  Academy : 

Transactions,  vol.  xxvii..  No.  5;  vol.  xxxviii.,  Nos.  11-13. 
Proceedings,  vol.  ii..  No.  4;  vol.  iii.,  Nos.  9-10. 

Scientific  Proceedings,  vol.  iii  ,  part  5. 

Scientific  Transactions,  vol.  i.,  series  2d,  Nos.  15-19;  vol.  ii.,  No.  2. 

Melbourne — Royal  Society  of  Victoria :  Transactions,  vols,  xvii.-xviii. 

Sydney — Royal  Society  of  New  South  Wales  :  Ann.  Rep't  1880-81 ; 
The  Mines  of  New  South  Wales,  2d  edition ; 
New  South  Wales  in  1881 ;  Journal,  vol.  xv. ; 
Australian  Museum  Rep*t  for  1882. 

Adelaide — Royal  Society  of  South  Australia:   Transactions  and  Proceed- 
ings, vols.  iv.  and  v. 

Batavia — Magnet,  en  Meteorolog.  Observatorium  :  Observations,  vols,  iv, 
and  V. 
Regenwaarnemingen  in  Nederland :  Indie  1882. 

Mozambique — Sociedade  de  Geographia :  Boletin,  vol.  i.,  Nos.  1-5. 

Mexico — Sociedad  de  Geografia  Estadistica:  Boletin,  T.  v.,  Nos.  7-u. 

Sociedad  Mexicana  de  Historia  Natural:   La  Naturaleza,  T.  v..  entr. 
13-19;  T.  vi.,  entr.  1-7. 

Mueeo  Nacional  de  Mexico :  Revista,  T.  i.,  Nos.  14-16. 

Anales,  T.  ii.,  Nos.  5-7;  T.  iii.  1-4. 

Revista  M^dica,  T.  i.,  1-9. 

Ministerio  de  Fomento  :  Anales,  T.  6-7. 

Revista  Mensual :  Climatologia.  T.  i.,  Nos.  14-17. 

Boletin,  T.  vii.,  Nos.  97-124;  T.  viii.,  Nos.  1-139. 

Anuario  del  Observatorio  Astron6mico  Nacional,  1883. 
Buenos  Aires — Sociedad  Cientifica  Argentina  : 

Anales,  T.  xii.-xv.,  entr.  1-2,  3-4;  T.  xvi.,  entr.  1-4. 

Description  Physique  de  la  R^publique  Argentine,  T.  i,  2,  3  &  5,  with 
Atlas,  by  Dr.  H.  Burmeister. 

Boston — American  Academy  of  Arts  &  Sciences  :  Memoirs,  vol.  xi.  (dupl.)  ; 
Proc,  vol.  xviii. 
Mass.  Horticultural  Society:  Transactions,  pts.  i.-ii.  of  i88i«  pt.  I  of 

1882. 
Society  of  Natural  History :   Proceedings,  vols.  xx.  &  xxi.,  and  pt.  3d 

ofxxii. ;  Memoirs,  vol.  iii. 
Science  Observer,  vol.  iii.,  Nos.  4-12,;  vol,  iv.,  Nos,  1-3,  5-6,  39*40, 
Catalogue  of  Prehistoric  Implements. 
Zoological  Society,  vol.  ii..  No.  i. 
Worcester — American  Antiquarian  Society :  Proceedings,  vol.  i.,  pti.  1-3 ; 

vol.  ii.,  pts.  1-2. 
Salem — Essex  Institute:  Bulletin,  vol.  xiii.,  Nos.  7-13;  vol.  xlv.,  No.  1-6 

and  7-12. 
Cambridge  —  Museum  of  Copp.  ZoOlogy :  Memoirs,  vol.  vii.,  pts.  3-3  & 
9-10;  vol.  viii.,  pts.  1-2.;  vol.  ix.,  pts.  1-3;  vol.  x.,  pt.  I.     Bulle- 
tin, vol.  X.,  Nos.  3-6;  vol.  xi.,  Nos.  f-8.     Annual  Reports  for 
1881-82  and  1882-83. 


Cambridge — Ann.  Reps.  Peabodj  Museum,  vol.  iii.,  No.  2. 
Science,  vol.  i.,  Nos.  1-45. 
*' Psyche,"  vol.  iii.,  Nos.  98-100;  vol.  iv.  Nos.  105-114. 

Philadelphia — Bulletin  of  Library  Comp.,  new  series,  Nos.  8-1 1. 
American  Philosophical  Soc.  :  Transactions,  Nos,  109-113. 
Academy  of  Natural  Sciences :   Proceedings,  1881,  pts.  2-3;  1882,  pt. 

3;   1883,  pts-  1-3- 
Zo6logical  Society:  Ann.  Rep.  lo-ii. 

Numismatic  and  Antiquarian  Soc.  :   Proc.  for  the  year  1881-82. 
Journal  of  Pharmacy,  vol.  55,  Nos.  1-12. 
The  Polyclinic,  vol.  i.,  No.  4. 

Washington — Smithsonian  Inf^titution  :  Annual  Rep.  for  1881. 

**Ann.  Rep."  Bureau  of  Ethnology,  1879-80. 

U.  S.  Naval  and  Astronomical  Observations,  years  1877-82. 

U.  S.  Geolog.  Survey :  Ann.  Rep.  for  1878,  by  F.  V.  Hayden,  vols.  i. 
&  ii.,  with  Atlas. 

U.  S.  Geolog.  Survey:  Ann.  Rep  ,  by  I.  W.  Powell,  vol.  ii.  &  iii. 

Mineral  Resources  of  the  United  States,  by  A.  Williams. 

Reportof  Chief  of  Signal  Office,  1880-81. 

Report  of  Triangulation  of  Lake  Survey,  1882. 

Tertiary  History,  by  Dutton.  with  Atlas,  1882 

Bureau  of  Education,  Nos.  4,  5  &  6. 

The  High  Schools  for  Girls  in  Sweden. 

Heavy  Rifled  Guns  (Board  of  Engineers). 

Two  papers  on  Bureau  of  Education. 

Bull.  Philosophical  Society,  vols.  iv.  &  v. 

Answers  to  Inquiries  about  the  U.  S.  Board  of  Education. 

Coinage  of  United  States. 

Bureau  of  Education,  Nos.  i  &  2.  1883. 

Smithsonian  Institution  Miscell.  Coll.,  vols.  22-27. 

Ann.  Rep.  Chief  of  Engineers,  vols.  1-3. 

The  Fortifications  of  To-day,  1883. 

Astronomical  and  Meteorological  Observations,  year  1879. 

Bull.  U.  S.  Gological  Survey,  No.  i. 

The  Motions  of  Fluids  and  Solids,  by  Ferrel. 

Popular  Essays  on  the  Movements  of  the  Atmosphere,  by  Hazen  and 
Ferrel. 

Geographical  Distribution  of  Rainfall,  by  Hazen. 

Meteorological  and  Physical  Observations  on  the  East  Coast  of  Brit- 
ish America,  by  Sherman. 

Alaska  and  the  N  W.  Arctic  Ocean  Cruise  by  Steamer  Corwin,  1881. 

Anthropological  Society :  Transactions,  vol.  ii. 

Albany — New  York  State  Library :  Ann.  Rep.  for  1880-82. 

Astor  Library :  Ann.  Rep   for  18S3. 
New  Tork — Academy  of  Science  :  Transactions,  vol.  i.,  Nos.  6-9,  and  In- 
dex to  vol.  ii.,  No.  2. 

Torrey  Botanical  Club:  Bulletin,  vol.  ix..  No.  12;  vol.  x..   Nos    1-12. 

American  Geographical  Society:  Bull.  1882,  Nos.  2-5,  and  1883,  No.  i. 

Museum  of  Natural  History:  Ann.  Rep.  1879-83;  Bulletin,  vol.  i., 
Nos.  1-4. 

Annals  of  the  Lyceum,  vol.  x.,  No.  6-14;  vol,  xi.,  Nos.  7  &  8. 

Linnaean  Society:  Transactions,  vol.  i. 

Chemical  Society:  Journal,  vol.  iv.,  Nos.  4-6:  vol.  v.,  Nos.  1-5. 

American  Journal  of  Otology :  Journal,  vol.  iii  .  No.  4;  vol.  4,  No.  4. 
New  Haven — Amer.  Journal  of  Science.  1881-83. 

Connecticut  Academy  of  Science:  Transactions,  vol.  iv.,  pt.  2d;  vol. 
v.,  pts.  1-2. 
Poughheepsie^  N.  T. — Vassar  Broth.  Inst. :  Transactions,  vol.  i. 
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Madison^  Wis, — Academy  of  Science  :  Transactions,  vol.  v. 

Historical  Society :  Ann.  Rep.,  vol.  ix. 
Milwaukee — Naturhistorischer  Verein  :  Jahres  Bericht  1881-82. 
Minneapolis — Minn.  Academy  of  Natural  Sciences  :  Bulletin  yeariSSi  (2 

cop.)  ;  Ann.  Rep.  1880. 
Baltimore — Peabody  Institute :  Ann.  Rep.,  vol.  16. 

John  Hopkins  Univ.  Circ,  vol.  ii.,  Nos.  20-25 ;  vol.  iii.,  Nos.  26-27. 

Biological  Laboratory,  vol.  ii.,  No.  4. 

Amer.  Chem.  Journal,  vol.  iii.,  Nos.  4-6;    vol.  iv.,  Nos.  1-6;   vol.  v., 
Nos.  1-5. 
Chicago — Historical  Society,  vol.  i. 

Amer.  Antiquarian,  by  Peet,  vol.  iv.,  Nos,  1-4;   vol.  v.,  Nos.  1-4. 

Public  Library :  Ann.  Rep.  for  1882. 
Springfield — Illinois  Nat.  Hist.  Soc,  vol.  i.,  Nos.  1-6. 
Cincinnati — Society  of  Natural  History:  Journal,  vol.  iv.,  Nos.  3-4;  vol. 
V.  &  vol.  vi..  Nob.  1-3. 

The  Ohio  Mechanic  Inst.,  vol.  i.,  Nos.  1-4;  v6l.  ii.,  Nos.  1-3. 
Davenport — Academy  of  Science  :  Proceedings,  vol.  iii.,  pts.  2-3. 
Ithica — Cornell  University  Library,  vol.  i.,  Nos.  2-6. 
Montreal — Natural  History  Society  of  Canada:   Naturalist,  vol.  x.,  Nos. 
2-8. 

Geological    Survey  of  Canada :    Rep.   of  Prog.  1878-79  and  1879-80, 
with  Maps. 
To* onto — Canadian  Institute:  Proceedings,  vol.  i.,  Nos.  3-5. 
^«r^<rc— Literary  and  Historical  Society:  Transactions,  1882-83. 
Manitoba — Historical  Society:    Transactions,  Nos.  1-4. 


Donations^   1881-84. 


Iowa — Weather  Service :  Ann.  Rep.  1883. 

Indiana — Geological  Report,  1881. 

Tke  Interchange,  vol.  i.,  No.  i. 

Toronto — Natural  History  Society  :   Check  List  of  Insects;  Label  List  of 

Insects  of  Canada. 
Beilstein  Chemical  Analyses,  by  Dr.  Curtman. 
C.  K.  Riley—  13  Papers  on  Entomology,  by  Riley. 
R,  D  Lacoe—\J\h\.  of  Palaeozoic  Insects. 

H.  Carvill  Lewis — The  great  Terminal  Moraine  across  Pennsylvania. 
Indiana  Geological  Report,  12th  Annual,  1883. 
Wm.  />«aff~ Notes  on  the  Gospel  of  Mark  in  Chinese,  1880. 
F.  W.  Putnam — Iron  from  the  Ohio  Mounds,  by  Putnam. 
Arnold  Guyot — Louis  Agassiz. 
y,  S.  JVrwd^rry— Carbonaceous  Matter. 

Ellwood  Cooper — Eucalyptus  Trees,  1876,        by  F.  v.  Mueller. 
F,  V,  Mueller — Eucalyptus  of  Australia,  i,  3,  4  Decad, 

Papuan  Plants,  i.. 

Index  perfectus  Species, 

Plantarum,  prim«  editio, 
C  E*  Dionne — Les  Oiseaux  du  Canada. 
James — A  Revision  of  the  Genius  Clematis, 
Wittstein — Organic  Constitution  of  Plants. 
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Exchanges  received^   1884-86. 


SWEDEN. 
Stockholm — Kongliga  Svenska  Vetenskaps  Akademiens  Ilandlinger  : 

M6moire8,  vol.  i8,  19,  i.  and  ii. 

Bihang,  vol.  6.  i.  and  ii.;  7,  i.  and  ii. ;  8,  i.  and  ii. 

Ofversigt,  1881,  '82,  '83. 

Meteorologiska  lakttagelses,  vol.  20,  21. 

Lefnadstteckningar,  vol.  2,  Haft  2. 

Fries.     Icones  llvmenomyceiuin,  vol.  2,  n®  7-10. 
Upsala — Kongeliga  Vetenskaps  Societeten  : 

Nova  Acta,  fteries  tertiae,  vol.  xii.,  fasc.  x  &  2. 
West  eras — Riks  Bibliotekt^r  : 

Redogorelse,  1884-85. 
Lund — Universitatis  Carolina  Lundensis  : 

Acta,  torn,  xix.-xxi.,  1882-85. 

Katalogof  Biblioteks,  1884-85. 
Stockholm — EntomologiskTidsckrift : 

Arg.  4,  1883,  and  5,  1884. 

DENMARK. 
Kiobenhavn — Kongelige  Danske  Videnskabernes  SeUkabs  : 

M^moircs,  Classe  der  Sciences,  6«  s^rie,  vol.  i.,  n°9-ii;    vol.  ii.  n** 
4-7;  vol.  iii.,  n°  i,  3. 

Bulletin,  1883,  n**  2,  3;   1884,  n®  i,  2,  3;  1885,  n«»  i,  2. 

RUSSIA. 

St.  Petersburg — Academic  Imp^riale  der  Sciences  : 

M^moires,  tome  xxxi.  n®  3-16;  xxxii.  n°  1-13. 

Bulletin,  tome  xxviii.  n°  i,  2,  4;  xxix.  n**  1-4;  xxx.  n°  i. 

Geographische  Gesellschaft,  Proceedings  for  1883,  '84,  '81». 

Mineralogische  Gesellschaft,  M^moires,  vol.  i.  n°  1-4;  vol.  ii.  n^  i. 

Annales,  1883,  n®  1-9;  '84,  i-io;  '85,  n®  1-7. 

Imperial  Botanic  Garden,  Acta  Horti  Petropolitani,  tome  viii.  n*^  2, 
3;  tome  ix.  n°  i. 
Dorpat — Naturforscher  Gesellschaft : 

Sitzungsbericht,  Band  vi.,  Heil  3;  Band  vii.,  Hefl  i. 

Schriften,  No.  i. 

Archiv  fur  die  Naturkunde  Liv-Ehrt  und  Kurlands.  2d  sor.  Band  ix., 
Liefrung  5;  Bd.  x.,  Lief.  i. 

Meteorologische  Beobachtungen  fiir  1877,  '78,  '79,  '80. 

Ueber  die  Berechnung  Meteorologischer  Jahresmittel,  von  K.  Weih- 
rauch,  1886. 
Moscow — Soci^t^  Imp^riale  de  Naturalistes : 

M^moircs,  tome  xiv.  n®  4;  xv.  n°  1-3. 

Bulletin  ann^e  1882,  n**  3-4;  '83,  n°  1-4;  '84,  1-4;  '85,  i. 

Meteorologische  Beobachtungen,  1883. 
Riga — Naturscher  Verein : 

Korrespondenzblatt,  Jahrg.  zxvii.,  xxviii. 


Helsingfors — Societas  pro  Fauna  et  Flora  Fennica  : 

Meddelanden,  n°  9-1 1. 
Tiflis  —  Meteorologische  Beobachtungen  der  Tifliser  Physikalischen  Ob- 
servatoriums : 

Magnetische  Beobachtungen  in  1S81-83. 

Meteorojogische  Beobachtungen,  1882-84. 

Beobachtungen  der  Temperatur  der  Erdbodens  fiir  1881-82. 

HOLLAND. 
Amsterdam — Koninklyke  Akademie  von  Wetenschappen  : 

Verhandelingen,  Afdeeling  Letterkunde,  Deel  xiv.;  Afd.  Xatuurkun- 

de,  Deel  xxiii. 
Verslagen  en  Mededeelingen,  Afdeeling  Letterkunde,  2d  sen,  vol.  12, 
and  Register;  3d  ser.,  vol.  i.    Natuurkunde,  2d  ser.  vol.  18  &  19, 
n°  1-3 ;  vol.  20,  n°  1-3. 
Processen  Verbaal  fiir  1882-84,   und  Juditha  et  Adolescentio  Medi- 

tatio. 
Jaarbock  fur  1882,  1883. 
Bydragen  tot  de  Dierkunde  : 

lod.  Aflevering,  id.  gedeelte;  iid.  Afl.,  2d.  Geed. 
Tydschrift  voor  de  Dierkunde,  Jaargang  v.,  Aflevering  i. 
MidiUlburg^ — Zeeuwsch  Genootschap  dee  Wetenschappen  : 
Archief,  vol.  v.,  part  3;  vol.  vi.,  part  i. 
Catalogus  der  Biblioteek,  Naamlyst  fiir  1880-84. 
Harlem — La  Soci^te  HoUandaise  des  Sciences  k  Harlem  : 

Archives,  tome  xviii.,  n°  2-5;  tome  xix.,  n®  i,  2,  4  &  5;  tome  xx.,  n*^ 

Mus^e  Tejler:  Archives.  2^  s^rie,  vol.  i.;  vol.  ii.  part  2,  3. 
Catalogue  de  la  Bibliot^que,  n°  i,  3. 
Rotterdam  —  Bataafsche  Genootschap   der  Proefondervindelyke  Wysbe- 
geerte : 
Nieuwe  Verhandelingen,  tweede  Reeke;  terde  Deel,  tweede  Stuk. 
Utrecht — Koninklyk  Nederlandsch  Meteorologisch  Institut : 

Jaarbock  fUr  1883,  '84. 
Leyden — Nederlandische  Dierkundige  Vereeniging: 
Catalogus  der  Biblioteek,  part  3,  1S84. 
Tydschrift:  Supplement,  Deel  i.  1883-84. 

Tydschrift  der  Nederlandisch  Dierkundige  Vereeniging,  Deel  vi.  n° 
2-4;  Deel  i.  Alf.  i. 

GERMANY. 

Altenber^  (Sax.) — Natuforschende  Gesellschafl  der  Osterlandes  : 

Mittheilungen,  neue  Folge,  Band  2. 

Catalog  der  Bibliothek. 
Augsburg — Naturhistorischer  Verein,  Bericht  27,  28. 
Berlin — -Koniglich  Preussische  Akademie  des  Wissenschaften  : 

Sitzungsberichte,  1883,  No.  38-53;  1884,  No.  1-54;  1885,  No.  1-52. 

Verein  fiir  Beforderung  der  Gartenbaues  :  Gartenzeitung,  Jahrg.  1883, 
'84,  '85,  und  Verzeichniss  der  Mitglieder. 
Bonn — Naturhistorischer  Verein  der  Preuss.  Rhein-lande  und  Westpha- 
lens : 

Verhandlungen,  4  Folge,  Jahrg.  9  &  10;  5.  Folge,  Jahrg.  i  &  2. 

Autoren  und  Sachregister  zu  Band  1-40. 
Bremen — Naturwissenschaftlicher  Verein  : 

Abhandlungen,  Band  viii.,  Heft  2 ;  Band  ix.,  Heft  1-3. 
^r«>ri»— Naturforschende  Verein  : 

Verhandlungen,  Band  xxi.,  Heft  1-2;  Band  xxii..  Heft  1-2. 

Bericht  der  Meteorologischen  Commission  fur  1882. 

K.  K.  Marisch-Schlesiche  Gesellschaft  zur  Beforderuns  des  Akerbau- 
es,  der  Natur  und  Landerkunde.    Mittheilungen,  Jahrg.  65. 


Bamberg — Naturforschende  Gesnllschaft,   13.  Bericht,  1884. 
Biatritz — Siebenbiirgen  Gewerbeschule,  10.  Jahresbericht. 
Cassel — Verein  ftir  Naturkunde,  Bericht  xxxi. 
C^<?/««//2r— Naturwissenschaftliche  Gesellschaft.  9.  Bericht. 
Dresiien — Naturwissenschaftliche  Gesellschaft  Isis  : 

Sitzungsberichte   und   Abhandlungen,  Jahrgang   1883,  '84,  '85,  und 
Festschrift. 

Verein  fur  Erdkunde,  Jahresbericht  18-21. 

Duntzig — Naturforschende  Gesellschaft : 

Schriften,  neue  Folge,  Band  vi.,  Heft  i,  2. 
£>iirk'heim — ••Pollichia"  Naturwissenschaftlicher  Verein  der  Bayerischen 

Pfalz,  Jahresbericht  36-42. 
Darmstadt — Verein  fiir  Erdkunde  : 

Notizblatt,  4.  Folge,  iii.  Heft,  No.  15;  iv.  &  v.  Heft. 
Elberfeld — Naturwissenschaftlicher  Verein,  Jahresbericht,  Heft  6. , 
Erfurt — Konigliche  Akademie  gemeiniitziger  Wissenschaften  : 

Jahrbiicher,  neue  Folge,  Heft  xii.  &  13. 
Emden — Naturforschende  Gesellschaft,  Jahresbericht  68,  69. 

Erankfurt-a^'M. — Senkenbergische  Naturforschende  Gesellschaft : 
Abhandlungen,  Band  xiii.,  Heft  3  &  4;  Berichte  1882-85. 
Reiseerinnerungen  aus  Algerien  und  Tunis,  von  Dr.  W.  Kobelt. 
^'Ertzlicher  Verein  :  Jahresbericht  fiir  1884,  Jahrg.  28. 
Verein  fiir  Geographie:   Statistische  Mittheilungen  uber  den  Civil- 
stand  im  Jahre  1883. 

Fribourg—Xy^  la  Soci^t^  Fribourgeoise  der  Sciences  Naturelles  : 

Bulletin  1881-83.' 
Eribourg  I,  B. — Naturforschende  Gesellschaft : 

Berichte,  Band  viii..  Heft  2  &  3. 

Festschrift  des  56.  Versammlung  Deutsches  Naturforscher  und-^rzte, 

■Gf/V/iTt;/?/^— Geographische  Gesellschaft,  Jahresberichte  i  und  2. 
Odrlttz — Naturforschende  Gesellschaft:  Abhandlungen,  Band  18. 
Gottingen — Konigliche  Gesellschaft  der  Wissenschaften  : 

Nachrichten  1883-85. 
Orafz — Naturwissenschaftlicher  Verein  : 

Mittheilungen,  Jahrg.  1883-84;  Haupt  Repertorium  fiir  1863-83. 
Oiessen — Ober  Hessische  Gesellschaft  fiir  Natur  und  Heilkunde : 

Bericht  23. 
Halle — K.  Leopoldinische  Carolinische  deutsche  Akademie  der  Naturfor- 
scher:  Leopoldina,  Heft  19. 

Naturforschende  Gesellschaft:  Abhandlungen,  Bandxvi.,  Heft  2  &  3. 
Bericht  ftir  1883  and  '84. 

Verein  fur  Erdkunde :  Mittheilungen  1883,  '84,  '85. 

Zeitschrift    fiir   gesammten   Naturwissenschaften :    Zeitschrift   1883, 
4.  Folge,    Band  ii.,  Heft  4-6:   Band  iii.,  Heft  1-4  &  6;  Band  iv.. 
Heft  1-5. 
Hamburg — Naturwissenschaftlicher  Verein  : 

Abhandlungen,  Band  viii..  Heft  1-3. 
Hermannstadt — Siebenbiirgischer  Verein  fiir  Naturwissenschaften  : 

Verhandlungen  und  Mittheilungen,  Jahrg.  xxxiv. 
Hanover — Naturhistorische  Gesellschaft,  Jahrenbericht  33. 
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Annual  Report  for  1883-85. 
Peabody  Museum  of  Archaeology  and  Ethnology,  vol.  iii.,  No.  3-4. 
Psyche,  No.  1 15-134. 
Science,  No.  48-174. 
Philadelphia — Academy  of  Natural  Science:  Proceedings,  1883-85;  Jour- 
nal, vol.  ix.,  part  i. 
American  Philosophical  Society:   Proceedings,  No.  114-122.     Early 

Proceedings,  1744-1838. 
American  Entomological  Society :   List  of  the  Coleoptera  of  North 

America  and  Mexico. 
Numismatic  and  Antiquarian  Society:    Report  and  Proceedings  for 

1883-85. 
Library  Company  :  Bulletin  for  1884-86.  January. 
Zoological  Society :  Annual  Report,  1884-86. 
Pharmaceutical  Association  :  Annual  Report  of  the  Alumni  for  1883 

-1885: 
Pennsylvania  Woman's  Medical  College:  Annual  Announcement  for 

1884-85. 
Journal  of  Pharmacy,  vol.  56,  57,  58,  No.  1-6. 
San  Francisco — California  Academy  of  Science  :  Bulletin,  No.  i — 4. 

Technical  Society  of  the  Pacific  Coast:  Transactions,  vol.  i.,  ii.,  iii., 

Nos.  I  &  2. 
Washington — Smithsonian  Institution  :  Annual  Report  for  1882-84. 

Contributions  to  Knowledge,  vol.  xxiv.,  xxv. 

Prehistoric  Fishing — by  Chas.  Rau. 

Joseph  Henry  Statue — by  Noah  Porter. 

Annual  Report  of  the  Bureau  of  Ethnology,  1880-82. 
U.  S.  Naval  and  Astronomical  Observatory : 

Astronomical  and  Meteorological  Observations  for  1880-82. 

Report  of  the  Naval  Observatory  for  1884. 

Researches  on  Solar  Heat — by  S.  P.  Langley. 

Report  of  the  Superintendent  for  1885. 
U.  S   Department  of  Agriculture  : 

Report  of  the  Entomological  Commission  for  1883-84. 

Bulletin,  No.  4,  6,  11. 
Chief  of  Engineers  U.  S.  Army  : 

Annual  Report,  1883.  vol.  1-3;   1884,  vol.  1-4;  1885,  vol.  x-4. 

Report  of  Secretary  of  War :  Message  and  Documents,  vol.  4,  pait 
I  &  2. 

Report  on  the  International  Exhibition  of  Electricity  in  Paris, 
1881. 

Professional  Papers  of  the  Signal  Service,  No.  xiii. 

Studies  on  Coast  Defense — by  C.  Guarusci. 

Professional  Notes — by  E.  Maguire. 

Annual  Report  of  the  Chief  Signal  Officer  for  1883-84. 

Tornado  Studies  for  1884. 

Report  of  the  International  Polar  Expedition  to  Alaska. 

Professional  Papers  of  the  Signal  Service,  No.  xviii. 

Tables  of  Geographic  Positions,  Azimuths,  and  Distances,  1883. 
U.  S.  Geological  and  Geographical  Survey : 

Annual  Report — by  J  W.  Powell,  vol.  ii.-v. 

Tertiary  Vertebrata,  vol.  iii.,  book  i.,  by  E.  Cope. 

Cretaceous  and  Tertiary  Floras,  vol.  viii. 

Bulletin,  No.  2-26. 

Monographs,  vol.  iii.-viii. 

Mineral  Resources  of  the  United  States,  1883-84. 


Philosophical  Society  :  Bulletin,  vi.-viii. 
Bureau  of  Education : 

Circulars  of  Information — 1883,  No.  3,  4,  5;    1884,  No.  1-7;  I885^ 
N08. 1,  2,  4. 

Report  of  the  Directors. 
Report  of  Commissioners  for  1882-84. 
Planting  Trees  in  School  Grounds. 
Contributions  to  the  History  (2  copies). 

Bureau  of  Ethnology : 

Annual  Report  for  1880-82. 

Contributions  to  North  American  Ethnology,  vol.  v. 

An  Account  of  the  Progress  in  Anthropology  for  1884. 

Ne-w  Tork — Academy  of  Science  : 

Annals,  vol.  ii.,  p.  357-90,  and  Index;  iii.,  No.  i-io. 
Transactions,  vol.  ii.,  iii.  &  v..  No,  1-6. 

American  Geographical  Society : 

Bulletin  for  1883  to  1885,  No.  i  &  2. 

American  Chemical  Society : 

Journal,  vol.  vi.,  vii.,  viii.,  No.  x-3. 

Microscopical  Society:  Journal,  vol.  i  &  ii.,  No.  1-3. 
American  Museum  of  Natural  History: 

Annual  Report,  1884-86;  Bulletin,  vol.  i,  No.  x-6. 

The  Torrey  Botanical  Club :  Bulletin,  vol.  xi.,  xii.,  xiii.,  No.  1-6. 
The  Astor  Library :  Annual  Report  for  1S83-85. 
The  Linnsean  Society  of  New  York:  Transactions,  vol.  ii. 
Association  of  Engineering  Societies  —  Boston,  St.  Louis,   Chicago.. 
New  York,  etc. :  Journal,  vol.  iii.,  No.  X2;  vol.  iv.  &  v.,  No.  1-7^ 

Albany — New  York  State  Library : 

Library  Reports,  65,  66.    Regents*  Reports,  95,  96,  97. 
Cabinet  Reports,  28.  33,  34.  37i 
Metropolitan  Museum  of  Arts  :  6th  Annual  Report,  1866. 

New  Haven — ^American  Journal  of  Science  for  1844,  '^5»  ^  ^»  ^^^  'Index 
to  vol.  21-30. 
Connecticut  Academy  of  Science:  Transactions,  vol.  vi.,  part  i  &  2. 

Buffalo — Buffalo  Society  of  Natural  Science:   Bulletin,    vol.  iv..  No.  4; 
vol.  v..  No.  I. 

PoughkeepsUi  N.  T. — Vassar  Brothers  Institution  :  Transactions,  vol.  ii.^ 
part  I. 

Madison — Washburn  Observatory:  Reports,  vol.  ii..  iii.,  iv. 

State  Historical  Society:   Catalogue  of  the  State  Historical  Society, 
vol.  vi.,  1885. 

Milwaukee — Naturhistorischer  Verein  :  Annual  Report  of  the  Public  Mu- 
seum for  1885-86. 

Minneapolis — Minnesota  Academy  of  Natural  Sciences:  Bulletin,  vol.  ii.,. 
No.  4  &  5. 
Goological  and  Natural  History  Survey : 

Annual  Report  for  1872,  *8i,  '82,  '83;  vol.  i.  of  the  Final  Report, 
1872-83. 

Northfield^  Minn, — Carleton  College  Observatory :  The  Sidereal  Messen- 
ger, No.  22,  27. 

Baltimore — The  Peabody  Institute  :  Annual  Report  for  1884  &  '85. 
John  Hopkins  University :  Circulars,  vol.  iii. -v.,  No.  49. 
Biological  Laboratory  Studies,  vol.  iii.,  No.  2-6. 
American  Chemical  Journal,  vol.  5,  6,  7,  8,  No.  i  &  2. 
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Chicago — Academy  of  Natural  Sciences:  Bulletin,  vol.  i.,  No.  1-4. 

The  American  Antiquariant  S.  D.Peet,  vol.  vi.,  vii.,  viii.,  No.  i  &  3. 
Historical  Society:  Biographical  Sketches,  vol.  ii.  &  iii. 
Proceedings,  1884 — The  Theatre. 
In  memoriam — Isaac  N.  Arnold,  John  8.  Wright. 
Constitution  &  By-laws  of  the  Chic.  Hist.  Soc. 
Samuel  DeChamplatn,  by  Henry  H.  Hurlbut. 
Edwin  Channing  Lamed. 

Springfield — State  Museum  of  Natural  History:  Bulletin  No.  2. 
14th  Report  of  the  State  Entomologist. 

Normal^  HU — Illinois  State  Laboratory  of  Natural  History:  Bulletin,  vol. 
2  ;  Article  No.  4. 

Kansas  City — Review  of  Science  and  Industry:  Review,  vol.  viii.,  No.  5* 
Kansas  Academy  of  Science  :  Transactions,  vol.  ix.,  1883-84. 

Topeka — Kansas  Academy  of  Science  : 

Washburn  College  Laboratory  of  Natural  History. 
Bulletin,  vol.  i. 

Detroit,  Jl/ic>l.— American  Meteorological  Journal,  vol.  i..  No.  i  &  a. 

Cincinnati — Society  of  Natural  History:  Journal,  vol.  vi.-ix..  No.  i. 

Davenport — Academy  of  Natural  Science:  Proceedings,  vol.  iv. 

Ithaca^  N,  Y, — The  Library  of  Cornell  University  :  Bulletin,  vol.  i. 

Cornell  University  Register,  1883-86. 
— American  Academy  of  Medicine: 

Annual  Address  for  1879,  *8i,  *82,  '83. 

Denver — Colorado  Scientific  Society:  The  Artesian  Wells  of  Denver. 
Proceedings,  vol.  i.  bi,  ii.,  part  i. 

Urbana,  Ohio — Central  Ohio  Scientific  Association  :  Proceedings,  vol.  i.^ 
part  ii.,  No.  i. 

Hamilton — The  Hamilton  Association  :  Journal  and  Proceedings,  vol.  i., 
part  I. 

Broohville,  Ind, — Brookville  Society  of  Natural  History:  Bulletin,  No.  i. 

Merideny  Conn, — Scientific  Association  :  Transactions,  vol.  i. 

Sedalia — Natural  History  Society:  Bulletin,  No.  i. 

Charleston,  S>  C. — Elliott  Society  of  Science  and  Art:  Proceedings,  voL 
ii.,  p.  1-80. 

Des  Moines — Academy  of  Science:  Bulletin,  vol.  i..  No.  i. 

CANADA. 

Jl/a«/r^«/— Natural  History  Society : 

The  Canadian  Record  of  Science,  vol.  i.  &  ii.,  No.  i  &  2. 

Geological  and  Natural  History. 

Survey  of  Canada. 

Catalogue  of  Canadian  Plants,  part  i.  &  ii. 

Report  of  Progress  for  1880-84,  ^^^^  Atlas. 

Comparative  Vocabularies  of  the  Indian  Tribes  of  British  Columbia, 

by  W.  Fraser  Tolmie. 
Physical  Geography  and  Geology  of  Canada,  by  A.  R.  C.  Selwin  and 

G.  M.  Dawson. 
Contributions  to  Canadian  Palaeontology,  vol.  i. 

Toronto — Canadian  Institute  :  Proceedings,  vol.  ii.  &  iii.,  No.  1-3. 

Report  of  the  Fruit-Growers'  Association  of  Ontario  for  1882. 
Report  of  the  Forestry,  1882. 
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Halifax — The  Nova  Scotian  Institute  of  Natural  Science  : 
Proceedings  and  Transactions,  vol.  vi.,  part  i  &  2. 

Quebec — Literary  and  Historical  Society :  Transactions.  No.  18,  1883-86. 

Annuaire  de  I'Universit^  Laval,  1885-86. 
Winnipeg'^  Manitoba  —  Historical  and  Scientific  Society:    Transactions, 
No.  1-18;  Annual  Report,  1883-85. 

Ottawa — Institut  Canadien  Fran^ais  :  Celebration  de  la  25^  anniversaire 
au  Lac  Temiskaming. 
Soci^te  de  Colonisation  du  Lac  Temiskaming :  Traite  siir  la  Culture 
du  Tabac  Canadien.     (3  copies.) 

Montreal — The  Canadian  Record  of  Natural  History  and  Geology  :  Pro- 
ceedings, vol.  i.,  No.  I. 

Royal  Society  of  Canada  :  Proceedings  and  Transactions,  vol.  i.  and 
ii.,  1882-84. 


Donations  for  1884-86. 


Prof,  G,  Hinrichs — The  Seasons  in  Iowa,  1884. 

Fr,  V,  Mueller — Observations  on  new  Vegetable  Fossils  of  the  Auriferous 

Drifts.    Melbourne,  1883  (Geol.  Survey  of  Victoria). 
"  The  Plants  indigenous   around   Sharks  Bay  and  its  vi- 

cinity. 

E,  J,  Molera — The  Mexican  Calendar  or  Solar  Stone. 

G.  fV.  Barnes — The  Hillocks  or  Mound-formations  of  the  Pacific  Coast. 

//.  C.  Lewis — A  Summary  of  Progress  in  Mineralogy. 

W,  A,  Rogers — Micrometry. 

C  F.  Riley — Bulletin,  No.  i,  Department  of  Agriculture,  1883. 

"  **  •*     2,  "  '*  1883. 

"  Proceedings  of  the  Biological  Society  of  Washington,  vol. 

i.,  Nov.,  '80,  &  May,  1882. 

F,  W,  Putnam — i8th  Annual  Report  of  Commission  on  Inland  Fisheries, 

1884. 

Fr.  V,  Mueller — On  Eucalyptus  Oil. 

D,  M.  Kuntz — Ithaca  and  its  Resources,  1883. 

Prince  /?.  Bonaparte — Collection  Anthropologique,  No.  23,  Kalmouks. 

W,  Bross — Thirteenth  Amendment  to  the  U.  S.  Constitution. 

Toung  and  Pickering — Researches  on  Astronomical  Spectrum  Photo- 
graphy. 

By  the  Authorities  of  the  Republic — The  Argentine  Republic  as  a  field  for 
European  Emigration. 

G,  W.  Tryon^  yr, — Structural  and  Systematic  Conchology  (by  purchase). 
C.  F.  Zinken — Physiographic  der  Braunkohle. 

Patrick  Geddes — Restatement  of  the  Cell-Theory. 

John  A.  R,  Neivlands — The  Periodic  Law. 

Albert  A,  /»<?/«— What  and  Why. 

Note  de  M,  Rayet — Obs.  Pluviometriques  et  Thermom^triques. 

Fr,  V.  Mueller — Additions  to  the  Census  of  Australian  Plants. 

C  K.  Riley — Remarks  on  the  Bag- worm. 

**  Notes  on  North  American  Psyllida, 

Capitalizing  specific  Names. 

Tribute  to  the  Memory  of  John  L.  LeConte. 
J,  H,  Weber — Local  Meteorological  Review  of  the  Year  1883. 
F.  W.  Putnam — Archaeological  Excursions  in  Wisconsin  and  Ohio. 
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5^.  Hann — Meteorologische  Beobachtungen  von  Angola. 

K,  Martin — Errtische  gesteenten  van  Overyasel. 

Fr*  V,  Mueller — Select  Extra  Tropical  Plants. 

Geo.  C.  Pratt — Ninth  Annual  Report  on  Railroads  in  Missouri. 

H.  J.  Browne — The  Higher  Branch  of  Science  (Melbourne). 

L.  A,  Huguet  Latour — Puissance  de  Canada. 

Henry  Phillips^  Jr. — Notes  upon  the  Codex  Ramirez. 

**  On  a   supposed   Runic  Inscription  at  Yarmouth, 

Nova  Scotia. 
F,  W.  Putnam — Semi-annual  Meeting,  April  30,  1884. 

**  Abnormal  Human  Skulls  from  Tennessee. 

*-  A  new  Stand  for  Skulls. 

Samuel  Kneeland — The  Subsidence  Theory  of  Earthquakes. 

y.  B.  Carpentier — La  Photographie  appliqu^e  aux  Sciences  Biologiques. 

Adolfo  Senoner — Primiero  Congresso  Ornitologico. 

Carvill  Lewis — On  supposed  Glaciation  in  Pennsylvania. 

Rafael  Mallen — Nuevos  M^todos  Astron6mico8  y  Regla  Geod^sica. 

Franklin  P,  Rice — Discovery  of  a  Mastodon. 

B,  y,  JDonnell—Wsiges  and  Tariffs. 

Franklin  Institute^  Pkiladelpkia — Catalogue  of.the  International  Electri- 
cal Exhibition,  Memorial  Library,  part  i.  &  ii. 

A.  V,  Dankelman — M^moire  sur  les  Observations  M^t^orologiques. 
Dr.  Eduardo  Ladislao  Holmherg — La  Sierra  de  Cura  Malal. 

"  Redog5relse  f6r  Laroverken  och  Pe- 

dagogierna  i.  Vertmanland,  1883-84. 
Prince  Roland  Bonaparte — L'Eruption  de  Krakatau  in  1883. 
yokn  Collett — Thirteenth  Annual  Report  on  Geology  and  Natural  His- 
tory of  Indiana,  1883. 

E.  A.  Engler — A.  Lancaster :  La  Pluie  en  Belgique. 

**  H.  Hildebrand  :  Observations  M^t^orologiques. 

Observatory  in  Tale  College — Report  for  the  year  1883-84. 
Comptroller  oftke  Currency — Annual  Beport  for  1884. 

F.  W.  Putnam — Nineteenth  Annual  Report  of  the  Inland  Fisheries,  1884. 
yokn  Collett — Fourteenth  Annual  Report  on  Geology  and  Natural  His- 
tory of  Indiana,  1884. 

Zr.  Vanderkindere — L'Universit^  de  Bruxelles,  1834-84. 

Otis  T.  Mason — Five  pamphlets  on  Anthropology. 

W.  B,  Potter — On  the  Iron-ore  Regions  of  Missouri. 

Von  y.  Hann — Die  Temperaturverhaltnisse  der  CEstreichischen  Alpen- 

lander  part  i. 
Daniel  G,  Brinton — The  Lineal  Measures  of  the  semi-civilized  Nations 

of  Mexico  and  Central  America. 

G.  vom  Rath — Mineralogische  Notizen. 

'*  Vortrage  und  Mittheilungen. 

Ckarles  E.  /*«/««»!— Elephant  Pipes. 
Zr.  O,  Howard — North  American  Ckalcididce, 
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y.  M,  Good. —  Proceedings  of  the  American  Pharmaceutical  Association, 

vols.  30  &  31. 
Boston  Flax  and  Hemp  Spinners  dh  Growers^  Association — Report  of. 
A.  Senoner — Cenni  Bibliografici.     (2  papers.) 

F.  IV.  -P«/«a»f— Chipped-stone  Implements. 

IVm.  H,  Basley— The  Opportunities  of  the  Medical  Profession. 
//.  Draper— Use  of  Carbon  Bisulphide  in  Prisms. 
y alius  Hamm — Reduction  of  Temperature  Means. 
Metropolitan  Museum  of  Arts — Annual  Report  for  1885. 
A.  Ernst — El  Guachamaca. 

G.  vom  Rath  —  Ueber   Vanadate    und  Jodrilbir   von   Lake  Valley,  New 

Mexico. 
5^.  M.  Good — Proceedings  of  the  American  Pharmaceutical  Association. 

vol.  32. 
C.  Zr««^e^/Vf^— Physico-chemical  Studies  in  Fatty  Acid  Series. 
y.  L».hmann — Entschung  der  altkristallinischen  Schiefergesteine. 
K.  Weirauch — Anemometrische  Scalen  fur  Dorpat. 
H.  Carvill  Lewis — Marginal  Kames. 

St,  Louis  Public  ScAooi  Lidrary —Annua,!  Report  for  1883-84. 
C  K.  Riley — The  Periodical  Cicada. 

Notes  on  Joint-worms. 

The  Song-notes  of  the  Periodical  Cicada. 

On  the  Parasites  of  the  Hessian  Fly. 
//,  Carvill  Lewis — A  Great  Trap  Dyke.     (2  copies.) 
Drury  College^  Springfield — Twelfth  Annual  Report  of. 
y,  Hann — Die  Temperaturverhaltnisse  der  CEstre'ichischen  Alpenlander. 
Thos,  D,  Smellte — Ocean  and  Air  Currents. 
G.  vom  Rath — Vortrage  und  Mittheilungen. 
A,  Agassiz — Embryology  of  CtenophorcB. 
E.  Evers — The  War  of  the  Rebellion,  series  i.,  vol.  vi. 
A.  Tischner — ^The  Fixed  Idea  of  Astronomical  Theory. 
Robert  Moore — A  Sanitary  Survey  of  St.  Louis. 
Gustavus  Hinrichs — Iowa  Weather  Service :  Reports  for  1879-85. 
Antonio  di  Grtgorio — Coralli  Guiresi  di  Sicilia. 

^*  Fossil!  dei  Disstorni  di  Pachino. 

'*  Sulla  Fauna  della  argille  scagliose  di  Sicilia. 

Dr,  Ladislau  Netto — Conference  faite  au  Museum  National. 
G.  W,  Letterman — Autobiography  of  August  Fendler. 
Antonio  di  Gregorio — Eight  papers  on  Shells  and  Fossils. 
Parker  Pillsbury — The  Church  as  it  is. 

Railroad  Commissioners  0/ Missouri — ^Tenth  Annual  Report. 
Gustavus  Hinrichs — Opening  Address  of  the  Department  of  Phamracy  of 

the  State  University  of  Iowa,  1885. 
Commissioners  on  Inland  Fisheries — Twentieth  Annual  Report. 
Fr,  von  Mueller— The  Plants  of  New  South  Wales. 
Dr.  Adolf  Alt — A  Treatise  on  Ophthalmology. 
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Dr,  Adolf  Alt — ^The  American  Journal  of  Ophthalmology,  vol.  i.,  ii..  iii. 

Gustavus  Hinrichs — Chronological  List  of  Scientific  Books  and  Papers. 

Dr»  E.  Evers — Compendium  of  the  loth  U.  S.  Census,  1880,  part  i  &  2. 

Gustaxms  Hinrichs — Condemnation  of  Flour. 

G.  C  Broadhead — Report  of  the  Missouri  River  Commission. 

y.  5.  Newberry — Uneducated  Reason  in  the  Cicada. 

**  On  the  Origin  and  Drainage  of  the  Great  Lakes. 

G,  vom  Rath — Vortrage  und  Mittheilungen,  1886. 
Edwin  Harrison — Proceedings  of  the  A.  A.  A.  S.  for  1883-84. 
C.  V,  Riley — Insects  affecting  the  Orange,  by  Hubbard. 

**  Annual  Address  to  the  Entomological  Society  of  Washing- 

ton, D.  C,  for  1884. 
C  <9.  Curtman — Beilstein  Chemical  Analysis,  2d  edition. 
Observatory  of  Tale  College — Report  for  the  year  1884-85. 
y.  M,  Good — Proceedings  of  the  American  Pharmaceutical  Association, 

vol.  33. 
G,  vom  Rath — Mineralogische  Notizen. 
St,  Louis  Public  Library — Annual  Report 
A.  S,  Packard— 'Mtmo'iT  of  Jeffries  Wyman. 
yoJkn  C.  Brauner—G\9iC\2iWon  of  the  Wyoming  and  Lackawanna  Valleys^ 
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